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TTTLE OF TOE INVENTION 

AZA- AND POLYAZA-NAPHIHALENYL CARBOXAMIDES USEFUL AS JflV 
INTEGRASE INHIBITORS 

* 

5 imD OF THE INVENTION 

The present invention is directed to aza- and polyaza-naphthalenyl 
carboxamides and pharmaceutically acceptable salts thereof, their synthesis, and their 
use as inhibitors of the HIV integrase enzyme. The compounds of the present 
invention include 7-(N-substituted carboxamido)-8-hydroxy- 1 ,6-naphthyridines and 

10 quinoxalines. Hie compounds and pharmaceutically acceptable salts thereof of the 
present invention arc useful for preventing or treating infection by HIV and for 
treating AIDS. 

References arctoade throughout this application to various published 
documents in order to more fully describe the state of the art to which this invention 
15 pertains. The disclosures of these references are hereby incorporated by reference in 
their entireties. 

■ 

BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HTV) is 

20 the etiological agent of the complex disease that includes progressive destmction 
of the inunune system (acquired immune deficiency syndrome; AIDS) and 
degeneration of the central and peripheral nervous system, lliis virus was 
previously known as LAV, HTLV-m, or ARV. A common feature of retroviras 
replication is the insertion by virally-encoded inlegrase of proviral DNA into the 

25 host cell genome, a required step in HIV replication in human T-lymphoid and 
monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3' OH termini of the proviral DNA at a staggered 

30 cut made at the host target site. The fourth step in the process, repair synthesis of 
the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ratner, L. et al.. Nature, 313, 277(1985)]. Amino acid- 
sequence homology provides evidence that the pol sequence encodes reverse 
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transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4, 1267 
(1985); Power, M.D. et al.. Science, 231, 1567 (1986); Pearl, L.H. et al., Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

5 It is known that some antiviral compounds which act as inhibitors 

of HTV replication are effective agents in the treatment of AIDS and similar 
diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
and efaviienz and protease inhbitors such as indinavir and nelfinavir. Hie 
compounds of this invention are inhibitors of HTV integrase and inhibitors of HIV 

10 replication. The inhibition of integrase in vitro and HIV replication in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
integrase in vitro in HTV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HIV integrase and HIV replication. 

The following references are of interest as background: 

15 Cheioical Abstracts No. 33-2525 discloses the preparation of 5-chloro- 

8-hydroxy-l,6-naphthyridine-7-carboxylic acid amide from the corresponding methyl 
ester. 

Derwent Abstract No. 97-048296 is an abstract of Japanse Published 
Application No. 08301849. The abstract discloses certain heterocyclic carboxamide 
20 derivatives. The derivatives are said to be useful as tachykinin receptor inhibitors. N- 
(3,5-bis(trifluoromethyl)benzyl-l,2-^ydro-Ar,2-dimethyl-lH)xo-4-pyr^ 
isoquinoline carboxamide is specificaUy disclosed. 

WO 98/13350 discloses certain quinoline derivatives which inhibit 
vascular endothelial growth factor. The reference also discloses certain 1,8- 
25 naphthryidine derivatives; i.e.. Examples 53 and 54 respectively describe preparations 
of 2-acetan(iido-5-(2-fluoro-5-hydroxy-4-methylanilino)-l,8-naphthyridine and 
2-amino-5-(2-fluoro-5-hydroxy-4-methylanilino)-l,8-naphthyridine. 

WO 99/32450 discloses 4-hydroxyquinoline-2-carboxamide 
derivatives which are proposed for use in treating herpes virus infections. 
30 WO 98/1 1073 discloses 8-hydroxyquinoIine-7carboxamides which are 

proposed for use in treating herpes virus infections. 
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SUMMARY OF THE INVENTION 

Hie present invention is directed to novel aza- and polyaza- 
naphthalenyl carboxamides. These compounds axe useful in the inhibition of HTV 
integrase, the prevention of infection by HIV, the treatment of infection by HIV and 
5 in the prevention, treatment, and delay in the onset of AIDS and/or ARC, either as 
con^unds, phannaceutically acceptable salts or hydrates (when appropriate), 
pharmaceutical composition ingredients, whether or not in combination with other 
HIV/AIDS anti virals. anti-infectives, immunomodulators, antibiotics or vaccines. 
More particularly, the present invention includes a compound of Formula (I): 

10 

wherein A is a heterocycle; 

A is substituted by Rl, R2, r3, and R4; 

15 L is a linker connecting a ring atom of A to the nitrogen of the -N(R5)- moiety, 
wherein L is 

(i) a single bond, 

(ii) <Ci^ alkylK 

(iii) -(C2-6 alkenyl)-. 

20 (iv) -(CO-6 aIkyl)-(C3^ cycloalkylHCo-6 alkylK or 

(v) -(Co-6 alkyl>M-(Co-6 alkyl)-, wherein M is -N(Ra>. 
-0C(=0)-, or -C(=0)0-; wherein the alkenyl in (iii) and the alkyls in (ii), (iv), and (v) 
are independently and optionally substituted with 1, 2, or 3 substituents independently 
selected from the group consisting of halogen, -OH, -Ci^ alkyl, -O-Ci^ alkyl, 

25 -C02Ra -C02(CH2)l.2Rk, -Ci^ alkyl-ORa. -Rk -(CH2)l.2J^k, -CH(ORa).Rk, and 
-CH(N(Ra)2>-Rk; 

XisNorC-Ql; 
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Y is N or C-Q2, provided that X and Y are not both N; 



Zl isNorC-Q3; 



5 



2?isNorC-Q4; 
Z3 is N or CH; 

10 each of Ql, Q2, q3, and Q4 is independently 

(1) -H. 

(2) -Ci^ alkyl. 

(3) -Ci-6 haloalkyl, 

(4) -CM:i-6 alkyl, 

15 (5) -O-Ci^ haloalkyl, 

(6) halo, 

(7) -CN, 

(8) -Ci^ alkyl-ORa, 

(9) -Co-6 alkyl-C(=0)Ra. 
20 (10) -00-6 alkyl-C02Ra, 

(11) -Co^ alkyl-SRa, 

(12) -N(Ra)2, 

(13) -Ci^ alkyl-N(Ra)2, 

(14) -CO-6 a]kyl-C(=0)N(Ra)2, 

25 (15) -Co-6 alkyl-G-Ci^ alkyl-C(=0)N(Ra)2, wheanein G is O, S, 

N(Ra), or N(S02Ra), 

(16) .N(Ra)<:(Ra)=0, 

(17) -Ci-6 alkyI-N(Ra).C(Ra)=0. 

(18) -C(=0)-N(Ra>Ci^ alkyl-[C(=0)]o-i-N(Ra)2. 

30 (19) -C(=0>N(Ra)-Ci-6 alkyl substituted with 1 or 2 -ORa 

(20) -Co-6 alkyl-S02Ra, 

(21) -Co-e alkyl-N(Ra)S02Ra, 

(22) -C2-6 alkenyl, 

(23) -C2-6 alkenyl-C(=0)-N(Ra)2. 
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(24) -C2.5 alkynyl. 

(25) -C2-5 a]lcyny]-CH2N(Ra)2, 

(26) -C2-5 allcynyl-CH20Ra, 

(27) -C2-5 alkynyl-CH2S(0)n-Ra or 

X 

•Nr^N(R«)2 

(28) R" ' '^ 

R« 

OH 

(29) NR« 

(30) -C(=NRa).N(Ra)2, 

(31) -N(Ra)-Ci^ alkyl-S(0)nRa, 

(32) -NCRa)^i_6 alkyl-ORa 

10 (33) -N(Ra)-Ci^ alkyl-N(Ra)2. 

(34) -N(Ra)-Ci^ aIkyl-N(Ra)-C(Ra)=0, 

(35) -N(Ra)-Co-6 alkyl-[C(=0)]i.2N(Ra)2, 

(36) -N(Ra)-Ci^ aIkyl-C02Ra, 

(37) -N(Ra)C(=0)N(Ra)-Ci^ alkyl-C(=0)N(Ra)2, 
15 (38) -N(Ra)C(=0)-Ci_6 alkyl-N(Ra)2, 

(39) -N(Ra)-S02-N(Ra)2, 

(40) -Rk 

(41) -Ci^ alky] substituted with R\ 

(42) -Ci^ haloalkyl substituted with Rk 
20 (43) -C2.5 alkenyl-Rk. 

(44) -C2-5 alkynyl-Rk, 

(45) -Co^ alkyl-O-Rk 

(46) -Co_6 alkyl-O-Ci^ alkyl-Rk 

(47) -Co^ alkyl-S(0)n-Rk 

25 (48) -Co^ alkyl-S(0)n-Ci^ alkyl-Rk, 

(49) -0-Ci^ alkyl-ORk, 

(50) -0-Ci^ alkyl-O-Ci^ alkyl-Rk 

(51) -O-Ci^ alkyI-^(0)nRk 

(52) -Co-6 aJkyl-N(Rc)-Rk. 
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(53) -Co-6 allcyl-N(Rc)-Ci^ alkyl substituted with one or two Rk 
groups, 

(54) -Co-6 alkyl-N(RC)-Ci^ alkyl-ORk. 

(55) -Co^ alkyl-C(=0)-Rk, 

(56) -Co-6 alkyl-C(=0)N(Ra>-Rk, 

(57) -Co^ allcyl-Naia)C(==0)-Rk, 

(58) -Co-6 alkyl-C(=0)N(Ra)-Ci.6 alkyJ-Rk or 

(59) -Co.6 a]kyl-N(Ra>Co^ a]kyI-S(0)nRk; 



10 each of Rl and R2 is independently: 

(1) -H. 

(2) -Ci-6 alkyl, 

(3) -Ci-6 haloalkyl, 

(4) -O-Ci^ alkyl, 

15 (5) -O-Ci.6 haloalkyl. 

(6) -OH 

C7) halo, 

(8) -N02, 

(9) -CN, 

20 (10) -Ci^ alkyl-ORa, 

(11) -Co-6 alkyl-C(=0)Ra, 

(12) -Co-6 alkyl-C02Ra, 

(13) -Co-6 aUcyl-SRa, 

(14) -N(Ra)2. 

25 (15) -Ci^ alkyl-NCRa)2, 

(16) -Co-6 alkyl-C(=0)N(Ra)2, 

(17) -Ci-6 alkyl-N(Ra)-C(Ra)=0, 

(18) -S02Ra 

(19) -N(Ra)S02Ra, 
30 (20) -C2-5 alkenyl, 

(21) -O-Ci-6 alkyl-ORa, 

(22) -0-Ci^ alkyl-SRa 

(23) -O-Ci.6 alkyl-NH:-C02Ra, 

(24) -0-C2-6 alkyl-N(Ra)2, 
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10 



15 



20 



25 



30 





-N(Ra)-Ci^ alkyl-SRa, 


(26) 


•N(Ra)-Cij6 alkyl-ORa, 


(27) 


-N(Ra).Ci-6 alkyl-N(Ra)2, 


(28) 


-N(Ra>Ci^ alkyl-N(Ra)-C(Ra)=0, 


(29) 


-Rk 

• 


(30) 


-Ci^ alkyl substituted with 1 or 2 Rk groups. 


(31) 


-Ci^ haloalkyl substituted with 1 or 2 Rk groups, 


(32) 


-C2-5 alkenyl-RK 


(33) 


-C2-5 alkynyl-Rk, 


(34) 


-O-Rk, 


(35) 


-O-Ci-6 alkyl-Rk 


(36) 


-S(0)n-Rk, 


(37) 


-S(0)n-Ci_6 alkyl-Rk, 


(38) 


-O-Ci-6 alkyl-ORk 


(39) 


-0-Ci^ alkyl-O-Ci.6 alkyl-Rk 


(40) 


-O-Ci^ aIkyl-S(0)nRk, 


(41) 


^ ill 1 y l^x. JILT- 1 «^ 

-Ci-6 alkyl (ORD)(Rk) , 


(42) 


-Ci^ alkyl (ORb)(-Ci^ alkyl-Rk) , 


(43) 


-Co-6 alkyl-N(Rb)(Rk), 


(44) 


-Co-6 alkyl-N(Rb)(-c 1^ alkyl-Rk), 


(45) 


-Ci_6 alkyl S(0)n-Rk, 


(46) 


-Ci^ alkyl S(0)n-Ci^ alkyl-Rk, 


(47) 


-Co^ alkyl C(0)-Rk, or 


(48) 


-Co-6 alkyl C(0)-Ci_6 alkyl-Rk 


each of R3 and R4 is independently 




(1) -H, 




(2) halo. 




(3) -CN, 




(4) -N02. 




(5) -OH, 




(6) Ci.6 alky]. 




(7) Ci.6 haloalkyl. 




(8) -O-Ci-6 alkyl. 
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(9) -O-Ci^haloalkyl, 

(10) -Ci-6 alkyl-ORa, 

(11) -<::o-6 alkyl-C(=0)Ra 

(12) -Co.6 alkyl-C02Ra, 
5 (13) -Co.6 alkyJ-SRa 

(14) -N(Ra)2, 

(15) -Ci-6 alkyl-N(Ra)2. 

(16) -Co.6 a]kyl-C(=0)N(Ra)2, 

(17) -S02Ra 

10 (18) -N(Ra)S02R^ 

(19) -C2-5 alkenyl, 

(20) -O-Ci^ alkyl-ORa, 

(21) -O-Ci^ alkyl-SRa, 

(22) .O-Ci-6 alkyI-NH-C02Ra, 
15 (23) -0-C2^ alkyl-N(Ra)2, or 



R5 



IS 



(24) oxo; 



(1) -H, 

20 (2) -Ci.6 alkyl, optionally substituted with from 1 to S substituents 

independently selected from halogen, -O-Ci^ alkyl, -O-Ci.6 
haloalkyl, -N(Ra)2, and -C02Ra; 

(3) aryl optionally substituted with from 1 to 5 substituents 
independently selected from halogen, Ci.6 alkyl, Ci^6 

25 haloalkyl, -O-Ci-6 alkyl, -0-Ci^ haloalkyl, -S-Ci^ alkyl, 

-CN, and -OH, or 

(4) -Ci-6 alkyl substituted with R^; 

each Ra is independently -H, -Ci-6 alkyi, or -Ci-6 haloalkyl; 

30 

each Rt> is independently: 

(1) -H, 

(2) -Cl-4 alkyl, 

(3) -Ci-4 haloalkyl. 
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(4) -Rk 

(5) -C2-.3 alkenyl, 

(6) -Ci-4 alkyl-Rk, 

(7) -C2.3 alkenyl-Rk 

(8) -S(0)n-Rk, or 

(9) .C(0>Rk; 



each Rc is independently 

(1) -H, 
10 (2) -Ci-6 alkyl, 

(3) -Ci^ alkyl substituted with -N(Ra)2, or 

(4) -Ci^ alkyl-aryl, wherein aryl is optionaUy substituted with 1 to 
5 substituents independendy selected from halogen, Ci-6 alkyl, 
Ci^ haloalkyi, -O-Ci-6 alkyl, -O-Ci^ haloalkyl, 

15 alkyl, -CN, and -OH; 

each Rk is independently carbocycle or heterocycle, wherein the carbocycle and 
heterocycle are unsubstituted or substituted with from 1 to 5 substituents each of 
which is independently selected from 



20 


(a) 


halogen, 




(b) 


-Ci_6 alkyl, 




(c) 


-C1.6 haloalkyl, 




(d) 


-0-Ci_6 alky], 




(e) 


-0-Ci_6 haloalkyl. 


25 


(f) 


-S-Ci^ alkyl. 




(g) 


-CN, 




(h) 
(i) 


-OH, 
0x0, 




0) 


-CO-6 alkyl-C(=0)N(Ra)2, 


30 


(k) 


-Co-6 alkyl-C(=0)Ra, 




0) 


-N(Ra)^(=0)Ra, 




(in) 


-N(Ra)-C02Ra, 




(n) 


-Ci-6 alkyl-N(Ra)^(=0)Ra, 




(0) 


-N(Ra)2. 
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(p) -Ci^ aIkyl.N(Ra)2, 

(q) -Ci^alkyl^Ra, 

(r) .Co-6 aIkyI-C02Ra 

(s) -Co-6 alkyl-O-Ci-6 alkyl-ORa, 

5 (t) -S02Ra. 

(u) -S02N(Ra)2. 

(v) -CO-e alkyl-<X)2-C2-5 alkenyl. 

(w) aryl, 

(x) aryloxy-, 

10 (y) -Ci^ alkyi substituted with aryl, 

(z) heteromonocycle, 

(aa) -Ci-4 alkyI substituted with a heteromonocycle, 

(bb) heteiomonocyclylcarbonyl-Co-6 alkyl-, and 

(cc) N-heteromonocyclyl-N-Ci-6 alkyl-amino-; 

15 wherein the aryl group in (w) aryl, (x) aryloxy, and (y) -Ci-4 

alkyl substituted with aryU is optionally substituted with from 1 to 4 
substituents independendy selected from halogen, Ci-6 alkyl, 
alkyl, Ci-6 alkyl substituted with N(Ra)2, Ci^ haloalkyl, and -OH; 
and 

20 wherein the heteromonocyclyl group in (z) heteromonocycle, 

(aa) -Ci-4 alkyl substituted with a heteromonocycle, 

(bb) heteromonocyclyl-carbonyl-Co-6 alkyl-, and (cc) N- 
heteromonocyclyl-N-Ci^e alkyl-amino- is optionally substituted with 
from 1 to 4 substituents independently selected from halogen, 
25 alkyl, -O-Ci.6 alkyl, Ci.6 haloalkyl, oxo, and -OH; and 

each n is independently an integer equal to 0, 1 or 2; 

and with the proviso that when TX is C-Q3, 22 is C-Q4, z3 is CH, and X is C-Ql, 
30 then Y is not C-Q2; 

or a phaimaceutically acceptable salt thereof. 
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The present invention also includes pharmaceutical compositions 
containing a compound of the present invention and methods of preparing such 
phannaceutical compositions. The present invention further includes methods of 
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
5 methods of preventing infection by HIV, and methods of treating infection by HIV. 

Other embodiments, aspects and features of the present invention are 
either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

10 DETAILED DESCRlFnON OF THE INVENTION 

The present invention includes the aza- and polyaza-naphthalenyl 
carboxamides of Formula (I) above. These compounds and pharmaceutically 
acceptable salts thereof are HIV integrase inhibitors. 

A first embodiment of the present invention is a compound of Formula 

15 I, wherein: 

each of Ql, Q2, q3 and Q* is independently 



20 



25 



30 



(1) 


-H, 


(2) 


-Ci^ alkyl. 


(3) 


-Ci^ fluoroalkyl. 


(4) 


-O-Ci^ alkyl. 


(5) 


-O-Cj-g fluoroalkyl. 


(6) 


halo, 


(7) 


-CN, 


(8) 


-Ci^S alkyl-ORa, 


(9) 


-Co-6 alkyl-C(=0)Ra 


(10) 


-Co-6 alkyl-C02Ra. 


(11) 


-CO-6 alkyl-SRa 


(12) 


-N(Ra)2. 


(13) 


-Ci-6 alkyl -N(Ra)2. 


(14) 


-Co-6 alkyl-C(=0)N(Ra)2, 


(15) 


-Ci^ alkyI-N(Ra)-C(Ra)=0, 


(16) 


-S02Ra. 


(17) 


-N(Ra)S02Ra, 
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N: N(R-) 



(18) -C2-5 aJkynyl. 

(19) -02-5 alkynyl-CH2N(Ra: 

(20) -C2-5 alkynyl-CH20Ra, 

:^ 

(21) R 
5 (22) -N(Ra)-Ci-6 alkyJ-SRa. 

(23) -N(Ra)-Ci_6 alkyl-ORa, 

(24) -N(Ra)-Ci^ alkyl-N(Ra)2, 

(25) -N(Ra)-Ci-6 alky]-N(Ra)^(Ra)=0, 

(26) -Rk 

10 (27) -Ci-6alkyl substituted with Rk, 

(28) -Ci^ fluoroalkyl substituted with Rk, 

(29) -C2-5 alkenyl-Rk, 

(30) -C2-5 alkynyl-Rk, 

(31) -O-Rk, 

15 (32) -O-Ci^ alkyl-Rk, 

(33) -S(0)n-Rk, 

(34) -S(0)n-CM alkyl-Rk 

(35) -0-Ci^ alkyl-ORk 

(36) -O-Ci-6 alkyl-O-Ci^ alkyl-Rk, 
20 (37) -O^Ci^ alkyl-SRk 

(38) -N(Rc)-Rk, 

(39) -N(RC)-Ci_6 alkyl substituted with one or two Rk groups, 

(40) -N(RC)-Ci_6 alkyl-ORk 

(41) -C(=0)N-Ci^ alkyl-Rk, 

25 (42) -C2-5 alkynyl-CH2S(0)n-Ra, or 

(43) -C(=ISIRa)-N(Ra)2; 

each of R^ and R2 is independently: 

(1) -H, 
30 (2) -Ci-6 alkyl, 

(3) -Cl-6 fluoroalkyl, 

(4) -O-Ci-6 alkyl. 
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(5) -O-Ci^ fluoroalkyl, 

(6) -OH 

(7) halo, 

(8) -N02, 

5 (9) -CN, 

(10) -Ci^ alkyl-ORa 

(11) -Co^ alkyI-C(=0)Ra 

(12) -Co-6 alkylCOaRa, 

(13) -Co^ alkyJ-SRa. 
10 (14) -N(Ra)2, 

(15) -Ci^ alkyl N(Ra)2, 

(16) -Co-6 alkyl-C(=0)N(Ra)2, 

(17) -Ci-^ alkyI-N(Ra>.C(Ra)=o, 

(18) -S02Ra, 

15 (19) -N(Ra)S02Ra 

(20) -C2-5 alkenyl. 

(21) -O-Ci-e alkyl-ORa 

(22) -O-Ci.6 alkyl-SRa, 

(23) -O-Ci-e aIkyI-NH-C02Ra 
20 (24) -0-C2-6 alkyl-N(Ra)2, 

(25) -N(Ra)-Ci.6 alkyl-SRa 

(26) -N(Ra>Ci.6 alkyl-ORa 

(27) -N(Ra)-Ci-6 alkyl-N(Ra)2, 

(28) -N(Ra)-Ci^ a]ky]-N(Ra)-C(Ra)=0, 
25 (29) -Rk, 

(30) -C 1^ alkyl substituted vwJh 1 or 2 Rk groups, 

(31) -Ci-e fluoroalkyl substituted with 1 or 2 Rk groins, 

(32) -C2-5 aUcenyl-Rk, 

(33) -C2-5 alkynyl-Rk, 
30 (34) -O-Rk 

(35) -O-Cm alkyl-Rk, 

(36) -S(0)n-Rk 

(37) -S(0)n-€i^ alkyl-Rk 

(38) -O-Ci.6 alkyl-ORk 
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(39) -O-Ci-6 alkyl-0<:i-4 alkyl-Rk, 

(40) -O-Ci.6 alkyl-SRk, 

(41) -Ci-6 alkyl (ORb)(RlO. 

(42) -Ci-e alkyl (ORb)(-Ci-4 alkyl-RlO . 
5 (43) -Co-6 alkyl-N(Rb)(Rk), 

(44) -Cq^ alkyl-N(Rb)(-Ci^ alkyl-Rk), 

(45) -Ci-6 alkyl S(0)n-R't. 

(46) -Ci-6 alkyl S(0)n-CM alkyl-Rl^. 

(47) -Co-6 alkyl C(0>Rk, or 

10 (48) -Co-6 alkyl C(0)-Cl^ alkyl-R^, 

each of R3 and R4 is independently 



15 



20 



25 



30 



(1) 


-H. 


(2) 


halo. 


(3) 


-CN, 


(4) 


-N02. 


(5) 


-OH, 


(6) 


Ci-6 alkyl, 


(7) 


Ci-6 fluoroalkyl. 


(8) 


-O-Ci-6 alkyl. 


(9) 


-O-Ci.6 fluoioalkyl. 


(10) 


-Ci-6 alkyl-ORa, 


(11) 


-Co.6 alkyl-C(=0)Ra, 


(12) 


-C0u6 aIkyl-C02Ra, 


(13) 


-Co-6 alkyl-SRa, 


(14) 


-N(Ra)2. 


(15) 


-Ci-6 alkyl N(Ra)2. 


(16) 


-Co-^ alkyl-C(=0)N(Ra)2. 


(17) 


-S02Ra, 


(18) 


-N(Ra)S02Ra, 


(19) 


-C2-5 alkenyl. 


(20) 


-O-Ci-6 alkyl-ORa, 


(21) 


-O-Ci^ alkyl-SRa, 


(22) 


-0-Ci^ alkyl-NH-C02Ra. 
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(23) -0-C2^ alkyI-N(Ra)2. or 

(24) oxo; 



R5i 



IS 



(1) -H. 

(2) -Ci_6 alky], optionaUy substituted with iiam 1 to 3 substituents 
independenUy selected from halogen, -0-Ci_6 alkyl, -0-C]^ 
fluoioalkyl, -N(Ra)2, and -C02Ra; 

(3) aryl optionally substituted with from 1 to 5 substituents 
independently selected from halogen, Ci^ alkyl, Ci^ 
fluoroalkyj. ^-Ci^ alkyl, -O-Ci^ fluoioalkyl. S<:i^ alkyl. 
-CN, and -OH, or 

W -Ci^ alkyl substituted with Rk; 

15 each Ra is independently -H, -Ci^ alkyl, or -Ci^ fluoioalkyl; 



10 



20 



25 



(I) 


-H. 


(2) 


-CiA alkyl. 


(3) 


-Ci^ fluoroalkyl. 


(4) 


-Rk, 


(5) 


-C2.3 alkeny]. 


(6) 


-Ci^ alkyl-Rk, 


(7) 


-C2-3 alkenyl-Rk 


(8) 


-S(0)n-Rk, or 


(9) 


-C(0)-Rk; 



each Rc is independently 

(1) -H, 
30 . (2) -Ci^ alkyl, 

(3) -Ci^ alkyl substituted with -N(Ra)2, or 

(4) -Ci^ alkyl-aiyl. wherein aryl is optionally substituted with 1 to 
5 substituents independenUy selected from halogen, C1.6 alkyl. 
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Ci-6 fluoroalkyl, ^-Ci^ alkyl, -O-Ci-6 fluoroalkyl. -S-Ci^e 
alkyl, -CN. and -OH; 

each is independently caibocycle or helerocycle, wherein the carbocycle and 
5 heterocycle are unsubstituted or substituted with from 1 to 5 substituents each of 
which is independently selected from 

(a) halogen, 

(b) Ci-6 alkylt 

(c) Ci-6 fluoroalkyl, 
10 (d) -O-Ci.6 alkyl, 

(e) -OC 1-6 fluoroalkyl. 

(f) -S-Ci^alkyl. 

(g) -CN, 

(h) -OH, 

15 (i) oxo, 

(j) ^(CH2)0-3C(=O)N(Ra)2, 

(k) -(CH2)0-3C(=O)Ra, 

0) -N(Ra)-C(=:0)Ra. 
(m) -N(Ra)-C(=0)ORa, 
20 (n) -(CH2)l-3N(Ra)-C(^)Ra, 

(o) -NCRa)2, 

(p) -Ci-6 alkyl-N(Ra)2, 

(q) aryl, 
(r) aryloxy-, 
25 (s) -Ci-4 alkyl substituted with aryl, 

(t) heteromonocycle, 

(u) -Ci^ alkyl substituted with a heteromonocycle. 

(v) heteromonocyclylcarbonyl-Co-6 alkyl-, and 

(w) N-heteromonocyclyl-N-Ci-6 alkyl-amino-; 

30 wherein the aryl group in (q) aryl, (r) aryloxy, and (s) -Cl-4 

alkyl substituted with aryl, is optionally substituted with from 1 to 3 
substituents independently selected from halogen, Cl^ alkyl, -O-Cl^ 
alkyl. Ci-6 alkyl substituted with N(Ra)2, Ci-6 fluoroalkyl, and -OH; 

and 



-16- 



wo fl2/30426 



PCmiSOl/31550 



Wherein the heteromonocyclyl group in (t) heteromonocycle 
(u) -Ci^ alkyl substituted with a heteromonocycle, 
(v) heteromonocycIyl-caitonyl-Q)^ alkyl-, and (x) N- 
heteromonocydyl-N-Ci^ alkyl-amino- is optionaUy substituted with 
from 1 to 3 substituents independently selected from halogen, Ci^ 
alkyl, -0^1^ alkyl, Ci-6 fluoroalkyl, oxo, and -OH; and 

* 

and all other variables are as originally defined above; 

10 and with the proviso that when Zl is G-Q3, Z2 is C-Q4. Z3 is CH. and X is C-Ol 
then Y is not C-Q2; ^ 

or a pharmaceutically accqitable salt thereof. 

^ embodiment of the present invention is a compound of 

Formula Q), wherein 



20 



25 



30 



A is 



(i) a 4- to 7-membered saturated or unsaturated monocylic 
heteiocycle which contains ftom 1 to 4 nitrogen atoms, from zero to 2 heteroatoms 
selected from oxygen and sulfur, and a balance of carbon atoms, with at least one of 
the ring atoms being carbon; 

(ii) a 7- to 1 1-membered fused bicyclic heterocycle either ring of 
which is saturated or unsaturated, wherein the fused bicyclic heterocycle contains 
from 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfur, and a balance of 
carbon atoms with at least two of the ring atoms being carixm; or 

(iii) a 11- to 15-raembered fused tricyclic heterocycle any ring of 
which is saturated or unsaturated, wherein the fused tricyclic heterocycle contains 
from 1 to 6 nitrogen atoms, from zero to 3 heteroatoms selected bom oxygen and 
sulfur, and a balance of carbon atoms with at least three of the ring atoms being 
catbon; 

Lis 

(i) a single bond; 
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(ii) -(CH2)l.5-. which is optionally substituted with 1 or 2 
substituents independently selected from the group consisting of halogen, -OH, -Ci^ 
alkyl, -O-Ci.6 alkyi, -C02Ra, -C02(CH2)1.2R1^, -Ci.6 alkyl^Ra. -Rk 
-(CH2)l-2R^. -CH(ORa)-Rk and -CH(N(Ra)2>Rk; 

5 (iii) -(CH2)0.2-CH=CH^CH2)l-2-. which is optionally substituted 

with 1 or 2 substituents independently selected from the group consisting of halogen, 
-OH, -Ci^ alkyl, and -O-Ci-6 alkyl; or 

(iv) 

(CH2)oT-<g^ (CH2)oT- 

^ , wherein u and v are 

10 each integers having a value of from 0 to 4. provided that the sum of u + v is 1, 2, 3 or 
4; 



R5 is 

(1) "H, • 

15 (2) -Ci-4 alkyl, optionally substituted with from 1 to 3 substituents 

independently selected from halogen, -O-Ci-6 alkyl, -O^Hi^ 
fluoroalkyl, -N(Ra)2, and -C02Ra; 

(3) phenyl optionally substituted with from 1 to 5 substituents 
independently selected from halogen, Ci^ alkyl, Ci-6 

20 fluoroalkyl, -O-Ci-6 alkyl, -O-Ci^ fluoroalkyl, -S-Ci^ alkyl, 

-CN, and -OH, or 

(4) -Ci^ alkyl substituted with Rk; 



25 



each Ra is independently -H or -Ci.6 alkyl; 



each R<^ is independently 

(1) -H, 

(2) -Ci-4 alkyl. 

(3) -Ci^ alky] substituted with -N(Ra)2, or 

30 (4) -Ci_4 alkyl-phenyl, wheidn the phenyl is optionally substituted 

with 1 to 5 substituents independently selected from halogen, 
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Ci-6 alkyl, Ci-6 fluoroalkyJ, -O-Ci^ alkyl, -O-Ci^ 
fluoroalkyl, -S-Ci^ alkyl, -CN. and -OH; 



each is independently: 
5 (1) aryl selected from phenyl and naphthyl, wherein aryl is 

unsubstituted or substituted with fix>in 1 to 5 substituents independently selected fiota: 

(a) halogen', 

(b) Ci^ alkyl, 

(c) Ci^ fluoroalkyl, 
10 (d) -O-Ci-6 alkyl, 

(e) -O-Ci-6 fluoroalkyl, 

(f) phenyl, 

(g) -S-Ci-6 alkyl, 

(h) -CN, 

15 (i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 

(i) halogen, 

(ii) Ci^ alkyl, 

20 (iii) Ci^ fluoroalkyl, and 

(iv) -OH, 
(k) -N(Ra)2, 

0) -Ci^ alkyl-N(Ra)2, 
(m) -Rt. 

25 (p) -(CH2)0-3C(=O)N(Ra)2. and 

(q) -(CH2)0-3C(=O)Ra; 
(2) -C3.7 cycloalkyl, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 

30 



(a) 


halogen. 


(b) 


Ci-6 alkyl. 


(c) 


-O-Ci-6 alkyl. 


(d) 


Ci^ fluoroalkyl. 


(e) 


-O-Ci^ fluoroalkyl. 


(0 


-CN, 
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Qi) phenyl, and 
(i) -OH; 

(3) -C3.7 cycloalkyl fused with a phenyl ring, unsubstituted or 
substituted with from 1 to 5 substituents independently selected ftom: 

5 (a) halogen, 

(b) Ci^ alkyl. 

(c) -O-Ci-6 alkyl, 

(d) Ci-6fluoToaIkyl, 

(e) -O-Cl-6 fluoroalkyl, 
10 (f) ^N, and 

(g) -OH; 

(4) a 5- or 6- membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from oxygen, nitrogen and sulftir, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with from 1 

15 to 5 substituents independently selected from: 

(a) halogen, 

(b) Ci-6 alkyl. 

(c) Ci-6 fluoroalkyl, 

(d) -O-Ci^ alkyl, 

20 (e) -O-Ci^ fluoroalkyl. 

(f) phenyl, 

(g) -S-Ci-6 alkyl. 

(h) -CN, 

(i) -OH, 

25 (j) phenyloxy, unsubstituted or substituted with from 1 to 3 

substituents independently selected from: 

(i) halogen, 

(ii) Ci-6 alkyl, 

(iii) Ci-6 fluoroalkyl, and 

30 (iv) -OH, 

(k) -N(Ra)2, 

0) -Ci^ alkyl.N(Ra)2, 

(m) -Rt. 

(n) 0x0, 
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(o) -(CH2)0-3C{=O)N(Ra)2, and 
(p) -(CH2)0-3C(=O)Ra; 

(S) a S- or 6- membered saturated heterocyclic ring containing 1 or 
2 heteroatoms independently selected fipom oxygen, nitrogen and sulfur, wherein the 
S heterocyclic ring is unsubstituted or substituted with from 1 to 4 substituents 
independently selected from: 





(a) 


halogen. 




(b) 


Ci^ alkyl. 




(c) 


-O-Ci-6 alkyl. 


10 


(d) 


Ci^ fluoroalkyl, 




(e) 


-O-Ci-6 fluoroallQ'l, 




(f) 


-CN, 




(g) 


oxo, 


« 


(h) 


phenyl ■ 


15 


(i) 

V*/ 


benzvl. 




0) 


phenylethy]. 




(k) 


-OH, 




(1) 


-(CH2)0-3C(=O)N(Ra)2, 




(m) 


-(CH2)0-3C(=O)Ra 


20 


(n) 


-N(Ra)-C(=0)Ra, 




(o) 


-N(Ra)-C(=0)ORa, 




(P) 


-(CH2)l-3N(Ra)-C(=0)Ra 




(q) 


-N(Ra)2, 




(r) 


-(CH2)l-3N(Ra)2, 


25 


(5) 


-(CH2)0-3C(=O)Rt. 




(t) 


-Rt, 




(u) 


-NCRa)Rt, and 




(V) 


-(cai2)i-3R^; or 



(6) an 8- to 10- menabered heterobicyclic ring containing from 1 to 
30 4 heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
heterobicyclic ring is saturated or unsaturated, and is unsubstituted or substituted with 
from 1 to S substituents independently selected from: 

(a) halogen, 

(b) Ci^ alkyl. 
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(c) -0-Ci^ alkyl. 

(d) Ci^ fluaroalkyl, 

(e) -0-Ci^ fluoroalkyl, 

(0 -CN, 
5 (g) =0, and 

(h) -OH; and 

Rt is naphthyl or a 5- or 6-inembered heteromohocylic ring containing from 1 to 4 
nitrogen atoms, wherein the heteromonocyclic ring is saturated or unsaturated, and 
10 wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted with 
1 or 2 substituents independently selected from halogen, oxo, Ci^ allcyl, and -O-Ci- 

4 alkyl; 



and all other variables are as defined in the first embodiment; 

15 

and with the proviso that when Zl is C-Q3, Z2 is C-Q4, 23 is CH, and X is C-Ql, 
then Y is not C-Q2; 



or a pharmaceutically acceptable salt thereof, 

A third embodiment of the present invention is a compound of 
Formula I, wherein each Rk is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aryl is 
unsubstituted or substituted with from 1 to 4 substituents independently selected from: 



25 


(a) 


halogen. 




(b) 


Ci^ alky]. 




(c) 


Ci-6 fluoroalkyl. 




(d) 


-O-Ci.6 alkyl. 




(e) 


-O-Cx^ fluoroalkyl. 


30 


(f) 


phenyl. 




(g) 


-S-Ci^ alkyl. 




(h) 
(i) 


-CN, 
-OH, 
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0) phenyloxy, unsubstituted or subsUtuted with finm 1 to 3 
substituents independently selected from: 

(i) halogen, 

(ii) Ci^ alkyl, 

^ (iii) Ci^s fluoroalkyl, and 

(iv) -Ofi, 
(k) -N(Ra)2, 

0) -Cl^ aIkyl-N(Ra)2, 

(m) -Rt. 

(P) -(CH2)0-3C(=O)N{Ra)2. and 

(q) -(CH2)0-3C(=O)Ra; 

(2) -C3-6 cycloalkyi, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 

(a) halogen, 

^5 (b) Ci-6 alkyl, 

(c) -O-Ci^ alkyl, 

(d) Ci-6 fluoroalkyl, 

(e) -O-Ci-e fluoroalkyl, 

(f) -CN, 

(h) phenyl, and 
0) -OH; 

(3) -C3-6 cycloalkyi fused with a phenyl ring, unsubstituted or 
substituted with from 1 to 4 substituents independenUy selected from: 

(a) halogen, 
25 (b) Ci^ alkyl, 

(c) -O-Ci-e alkyl, 

(d) Ci^ fluoroalkyl, 

(e) -O-Ci-6 fluoroalkyl, 
(0 -CN, and 

30 (g) -OH; 

(4) a 5- or 6- membered heteroaromatic ring selected from diienyl 
pyridyl. imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl. isooxazolyl ' 
pyrazinyl, pyrimidinyl. triazolyl. tetrazoly], furanyl, and pyridazinyl. wherein the 
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heteroaitjmatic ring is unsubstituted or substituted on nitrogen or caibon with &om 1 
to 4 substituents independently selected from: 

(a) halogen, 

(b) Ci.6 alkyi. 

5 (c) Ci-6 fluoioalkyl, 

(d) -0-01-6 alkyl, 

(e) -O-Ci^ fluoroalkyl, 

(f) phenyl, 

(g) -S-Ci^ alkyl, 

10 (h) -CN. 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 
(i) halogen, 
j5 (ii) Ci.6 alkyl. 

(iii) Ci-6 fluoroalkyl, and 

(iv) -OH, 
(k) -N(Ra)2. 

(1) -Ci^ alkyl-N(Ra)2. 

20 (m) 

(n) oxo, 

(o) -(CH2)0-3C(=O)N(Ra)2. and 
(p) -(CH2)0-3C(=O)Ra; 
(5) a 5- or 6- membered saturated heterocyclic ring selected from 
25 piperidinyl. morphoUnyl, thiomorpholmyl, thiazolidinyl, oxazolidinyl, 
isooxazolidinyl. isothiazolidinyl. pyrrolidinyl, imidazolidinyl. piperazmyl. 
tetrahydrofuranyl. and pyrazolidinyl. wherein the heterocyclic ring is unsubstimted or 
substituted with from 1 to 3 substituents independently selected from: 

(a) halogen, 
30 (b) Ci-6 alkyl, 

(c) -O-Ci-6 alkyl, 

(d) Ci-6 fluoroalkyl, 

(e) -O-Ci-e fluoroalkyl, 

(f) -CN, 
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(h) 

V*/ 


nnpnvl 








■ 

pnejiyjetnyl. 


(K) 


-OH, 


(I) 




(m) 






XN(K*»^-C(=0)Ra^ 


W 


XN(Ka7-C(=O)0Ra, 


VP) 


(CH2)i-3N(Ra)-C(=0)Ra, 


(q) 


N(Ra)2, 


(r) 


(CH2)j-3N(Ra)2, 


(s) 


-(CH2)0.3C(=O)Rt, 


(0 


-Rt, 


(u) 


-N(Ra)Rt, and 


(V) 


-(CH2)i-3Rt; or 



(6) an 8- to 10- membered heterobicyclic ring seJected fiom 
indolyl. benzotriazolyl. benzoimidazolyl, inudazo[4.5-b]pyridinyI 
dihydroimidazo[4,5-blpyridinyl. pyrazolo[4.3-c]pyridinyl. dihydi^pyrazolol43- 
cjpyndinyl. tetrahydropyra2olo[4.3-c]pyridinyl, pym>lo[U-a]pyrazinyl 
dihydropyirolotU-a]pyrazinyl, tetrahydropynolo[l,2-a]pyrazinyl 
octahydropyiTolo[U-a]pyrazinyI. isoindolyl, indazolyl, indolinyl. isoindolinyl 
quinolinyl. isoquinolinyl. quinoxalinyj. quinazoliny], cinnojinyl. chromanyl and 
isochromanyl, wherein the bicycUc ring is unsubstituted or substituted with 1 or 2 
substituents independently selected from: 



(a) 


halogen, 


(b) 


Ci^ aUcyJ, 


(c) 


-O-Ci^ alkyi. 


(d) 


Ci-6 fluoroalkyl. 


(e) 


-O-Ci^ fluoroalkyl. 


(f) 


-CN, 


(g) 


=0, and 


(h) 


-OH; and 
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Rt is naphthyl or a 5- or 6-membered heteromonocylic ring selected from 
pyiTolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperaziiiyl, pyirolyl, pyridyl, 
imidazolyl, pyrazolyl, tiiazolyl, tetrazolyU pyrazinyl, pyrimidinyl, and pyradizinyl; 
and wherein the naphthyl or the beteromonocyclic ring is unsubstituted or substituted 
5 with 1 or 2 substituents independently selected from halogen, oxo, Ci^ alkyU and 

-O-Ci-4 alkyl; 

and all other variables are as deifined in the second embodiment 

10 and with the proviso that when Zl is C-Q3, Z2 is C-Q4, Z3 is CH, and X is C-Ql, 
then Y is not C-Q2; 

or a phannaceutically acceptable salt thereof. 

IS A fourth embodiment of the present invention is a compound of 

Formula I, wherein: 

A is 

(i) a S- or 6-membeied saturated or unsaturated monocytic 

20 heteiocycle which contains from 1 to 4 nitrogen atoms, from zero to 2 heteroatoms 
selected from oxygen and sulfur, and a balance of carbon atoms, with at least one of 
the ring atoms being carbon; 

(ii) a 8- to 1 l-membered fused bicyclic hetetocycle either ring of 
which is saturated or unsaturated, wherein the fused bicyclic beterocycle contains 

25 from 1 to 5 nitrogen atoms, from zero to 3 heteroatoms selected fix>m oxygen and 

sulfur, and a balance of carbon atoms with at least two of the ring atoms being carbon; 
or 

(iii) a 12- to 14-membered fused tricyclic beterocycle any ring of 
which is saturated or unsaturated, wherein the fused tricyclic beterocycle contains 

30 from 1 to 6 nitrogen atoms, from zero to 3 heteroatoms selected from oxygen and 
sulfur, and a balance of carbon atoms with at least three of the ring atoms being 
carbon; 

and all other variables are as defined in the second embodiment; 
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and with the proviso that when Zl is C-Q3, Z2 is C-Q4, Z3 is CH, and X is C-Ql, 
then Y is not C-Q2; 

5 or a phannaceutically acceptable salt thereof. 

A fifth embodiment of the present invention is a compound of Fonnula 

I, wherein: 
10 A is 

(i) a monocyclic heterocycle selected from the group consisting of 
pyirolyl. pyrazolyl. imidazolyl. triazolyl, tetrazolyl. pyridyl, pyrazinyl, pyrimidinyl, 
pyrazidinyl, oxazolyl. isooxazolyl. thiazolyl. isothiazolyl, pyrrolidinyl, pyrazolidinyl. 
imidazolinyl, piperidinyl, piperazinyl, thiazolidinyl, isothiazolidinyl, and 

IS morphonlinyl; 

(ii) a fused bicyclic heterocycle selected fiom the group consisting 
of indolyl. isoindolyl. phthalazinyl, purinyl, quinoxalinyl, quinazolinyl, cinnoliny], 
1,6-naphthyridinyl. 1.8-napthyridinyl, benzimidazolyl, quinolinyl, isoquinolinyl, 
indazolyl, dihydroindolyl, dihydroisoindolyl, letiahydroquinolyl, 

20 tetrahydroisoquinolyl, imidazo[U-a]pyriniidinyI, 2,3-dihydroimidazol2.1- 
t]Il,3]diiazolyl,ben2azepinyl, dihydrobenazepinyl, benzodiazepinyl, 
dihydrobenzodiazepinyl, tetrahydrobenzodiazepinyl, and benzothiazolyl; or 

(iii) a fused tricyclic heterocycle selected from the group consisting 
of phenothiazinyl, carbazolyl. beta-caibolinyl. tetrahydio-beta-carbolinyi, acridinyl, 

25 phenazinyl, andphenoxazinyl; 

and all other variables are as defined in the second embodiment; 

and with the proviso that when Zl is C-Q3. z2 is C-Q4, Z3 is CH, and X is C-Ql 
30 then Y is not C-Q2; 

or a phannaceutically acceptable salt thereof. 
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A sixA embodiment of the present invention is a compound of 
Fonnula 1, wherein: 

X is N; 

5 

Y is C-Q2; 
ZlisC-Q3; 

10 Z2 is C-Q4; 
Z3isCH: 



15 


(1) 


-H, 




(2) 


-Ci^ alkyl. 




(3) 


-Ci_6 fluoroalkyl. 




(4) 


-O-Ci-e alkyl, 




(5) 


-OCi^ fluoroalkyl. 


20 


(6) 


halo, 




(7) 


-CN, 




(8) 


-Ci-6 alkyl-ORa, 




(9) 


-Co.6 alkyl-C(=0)Ra, 




(10) 


-Co^ alkyl-C02R^ 


25 


(11) 


.Co-6 alkyl-SRa, 




(12) 


-N(Ra)2, 




(13) 


-Ci.6 alkyl -N(Ra)2, 




(14) 


-00-6 alkyl-C(=0)N(Ra)2, 




(15) 


-Ci-6 alkyl-N(Ra>C(R*)=0, 


30 


(16) 


-S02Ra, 




(17) 


-N(Ra)S02Ra, 




(18) 


-C2.5 alkynyl. 




(19) 


-C2-5 alkynyl-CH2N(Ra)2, 




(20) 


-C2-5 alkynyl-CH20Ra, 
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A 

(21) 

(22) -N(Ra)-Ci^ alJcyl-SRa 

(23) -N(Ra>Ci^s alkyl-ORa 

(24) -N(Ra)-Ci^ alkylrN(Ra)2. 

5 (25) -N(Ra)-Ci.6 alkyl-N(Ra)<;(Ra)=o, 

(26) -Rk 

(27) -Ci.6 alkyl substituted with Rk, 

(28) -Ci-6 fluoroalkyl substituted with Rk, 

(29) -C2-5 alkeoyl-Rk 
10 (30) -C2-5 alkynyl-Rk, 

(31) -O-Rk, 

(32) -O-Cm a]kyl-Rk 

(33) -S(0)n-Rk 

(34) -S(0)n-CM alkyl-Rk, 
15 (35) -O-Ci^ alkyl-ORk, 

(36) -O-Ci-6 alkylO-Ci^ alkyl-Rk, 

(37) -O-Ci^ aJkyl-^Rk 

(39) -N(Rc>Ci^ alkyl substituted with one or two Rk groups, 

(40) -N(Rc).Ci^ alkyl-ORk 
20 (41) -C(=0)N-Ci^ alkyl-Rk 

(42) -C2-5 alkynyl-CH2S(0)n-Ra or 

(43) -C(=NRa).N(Ra)2; 

each of Q3 and Q4 is independently. 

25 (1) -H. 

(2) -Ci^ alkyl, 

(3) -Ci^ fluoroalkyl, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci-6 fluoroalkyl, 
30 (6) halo, 

(7) -CN, 

(8) -Ci^ alkyl-ORa, 
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(9) 


•Cq^ alkyl-C(=0)Ra 




(10) 


-CO-6 aIkyl-C02Ra, 




(11) 


-SRa. 




(12) 


-N(Ra)2, 


5 


(13) 


-Ci-6 alkyl -N(Ra)2, 




(14) 


-Co-6 alkyl-C(=0)N(Ra)2, 




(15) 






(16) 


-N(Ra)S02Ra; 




(17) 


-Rk, or 


10 


(18) 


-Ci-6 alkyl substituted with Rk; 



and all other variables arc as originally defined; 



or a phannaceutically acceptable salt thereof. 

15 

A seventh embodiment is identical to the sixth embodiment, except 
that all other variables arc as defined in the first embodiment, instead of being as 
originally defined. 

20 An eighth embodiment of the present invention is a compound of 

Fbnnuia I, wherein: 



q3 is: 



25 



30 



(1) 


-H, 


(2) 


-Ci-6 alkyl. 


(3) 


-Ci-6 fluoroalkyl. 


(4) 


-0-Ci_6 alkyl. 


(5) 


O-Cx^ fluoroalkyl. 


(6) 


halo. 


(7) 


-CN, 


(8) 


-Ci-6 alkyl-ORa 


(9) 


-Co-6 alkyl-C(=0)Ra, 


(10) 


-Co-6 alkyl-C02Ra, 


(11) 


-SRa, 



-30- 



wo 02/30426 



PCTAJS01/31SS0 



10 



15 



20 



25 



(12) -N(Ra)2. 

(13) -Ci^ alkyl -N(Ra)2. 

(14) -Co-e alkyI-C(=0)N(Ra)2, 

(15) -S02Ra, 

(16) -N(Ra)S02Ra; 

(17) -Rk or 

(18) -Ci ^ alkyl sabstituted with Rk; 



Q4is: 



30 



/■I \ 

(1) 


-H, 


(2) 


-Ci-6 alkyl, 


(3) 


-Cl^ fluQToalkyl, 


(4) 


-O-Ci-6 alkyl. 


(5) 


-O-Ci-6 fluoioalkyl. 


(6) 


halo, 


(7) 


-CN, 


(8) 


-Ci-6 alkyl-ORa, 


(9) 


-CO-6 alkyl-C(=0)Ra, 


(10) 


-Co^ a]lgrl-C02Ra 


(11) 


-SRa, 


(12) 


-N(Ra)2. 


(13) 


-Cl-6 alkyl -N(Ra)2, 


(14) 


-€0-6 alkyl-C(=0)N(Ra)2, 


(15) 


-S02Ra, or 


(16) 


-N(Ra)S02Ra; 



and all other variables are as defined in the seventh embodiment; 
or a phannaceutically acceptable salt thereof. 

In an aspect of each of the sixth, seventh and eighth embodiments 03 
and Q4 are both -H. ' 
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A ninth embodiment of the present invention is a compound of 

Fonnula (11): 




d1 O oh 

5 wherein 

m 

A is 

(i) a 4- to 7-membered saturated or unsaturated monocytic 
heten)cycle which contains from 1 to 4 nitrogen atoms, from zero to 2 heteioatoms 

10 selected from oxygen and sulfur, and a balance of carbon atoms, with at least one of 
the ring atoms being carbon; 

(ii) a 7- to 1 1-membered fused bicyclic hetemcycle either ring of 
which is saturated or unsaturated, wherein the fused bicyclic heterocycle contains 
from 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfrir, and a balance of 

15 carbon atoms with at least two of the ring atoms being carbon; or 

(iii) a 11- to 15-membered fused tricyclic heterocycle any ring of 
which is saturated or unsaturated, wherein the fused tricyclic heterocycle contains 
from 1 to 6 nitrogen atoms, from zero to 3 heteroatoms selected from oxygen and 
sulfur, and a balance of carbon atoms with at least three of the ring atoms being 

20 carbon; 

Lis 

(i) a single bond; 

(ii) -(CH2)l-3-, which is optionally substituted with 1 or 2 

25 substituents independently selected from the group consisting of -OH, -Ci_4 alkyl, 
-O-Ci^ alkyl, -CO2CH3, -C02CH2-phenyl, phenyl, benzyl, -(CH2)l-20H, 
-CH(OH)-phenyl, and -CH(NH2)-phenyl; 
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(iii) -(CH2)a.l-OH==CH«<CH2K which is optionaUy substituted 

with 1 or 2 substituents independently selected from the group consisting of halogen, 
-OH, -Ci^ alkyl, and -O-Ci^ alkyl; or 

(iv) 



(CH2)o-2 




» wherein u and v are 

each integers having a value of from 0 to 4, provided that the sum of u + v is 1, 2, 3 or 
4; 



Zl isNorC-Q3; 



10 



Q2i 



is 





(1) 






(2) 


-Ci-4 alkyl, 




(3) 


-Ci^ fluotoalkyl. 


15 


(4) 


-O-Ci^ alkyl. 


• 


(5) 


-O-Ci^ fluoToalkyl, 




(6) 


halo. 




(7) 


-CN, 




(8) 


-Ci-4 alkyl-ORa, 


20 


(9) 


-<CH2)0u2C(=O)Ra, 




(10) 


-(CH2)0-2CO2Ra 




(11) 


-(CH2)0-2SRa 




(12) 


-N(Ra)2, 




(13) 


-Cm alkyl -N(Ra)2. 


25 


(14) 


-(CH2)0-2C(=O)N(Ra)2. 




(15) 


-S02Ra, 




(16) 


-N(Ra)S02Ra, 




(17) 


-C2-3 alkynyl. 




(18) 


— CsC-CH2N(R^)2 


30 


(19) 


— C^C-CHaOR^ 




(20) 


-N(Ra)-Ci^ alkyl-SRa, 




(21) 


-N(Ra)-Ci^ alkyl-ORa, 
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(22) -N(Ra)-Ci^ alkyl-N(Ra)2. 

(23) -N(Ra)-Ci^ alkyl-N(Ra>C(Ra)=0. 

(24) -Rk. 

(25) -Ci-4 alkyl substituted wift 

5 (26) -Cm fluoroalkyl substituted with R^^, 

(27) -C2-5 alkenyl-Rk. 

(28) -C2-5 alkynyl-RJf. 

(29) -O-Rk. 

(30) -O-Ci-4 alkyl-Rk, 

10 (31) -S(0)n-Rl^. 

(32) -N(RC)-Rk, 

(33) -N(Rc)-Ci^ alkyl substituted with one or two Rk groups, 

(34) -N(Rc>Ci^ alkyl-ORk, 

(35) -C(=0)N-Ci-4 alkyl-Rk, 
15 (36) — C^C-CHgSR^ or 

fYj^ — C^C~"CH2S02R . 

Q3is 

(1) -H. 
20 (2) -Ci-4 alkyl, 

(3) -Cl^ fluoroalkyl, 

(4) -O-Ci-4 alkyl. 

(5) -O-Ci-4 fluoroalkyl, 

(6) halo selected from -F, -CI, and -Br, 

25 (7) -CN, 

(8) -Ci-4 alkyl-ORa or 

(9) -Cm alkyl substituted with Rk; 



Q4is: 

30 (1) -H, 



(2) -Cm alkyl. 

(3) -Ci^ fluoroalkyl, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci-4 fluoroalkyl. 
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(6) halo selected from -F, -Q, and - 

(7) -CN. 

(8) -Ci^ alkyl-ORa, 

(9) -N(Ra)2, or 

(10) -Ci^ alkyl -N(Ra)2; 



each of Rl and R2 is independently 

(1) -H. 

(2) -Cl-4alkyJ, 

(3) -Ci_4 fluoroalkyl, 

(4) -O-Ci^ alky], 

(5) -0-Ci_4 fluoroalkyl, 

(6) -OH. 

(7) halo. 

(8) -CN. 

(9) -Ci^ alkyl-ORa, 

(10) -(CH2)o-2C(=0)Ra 

(11) -(CH2)0-2CO2Ra 

(12) -(CH2)o-2SRa, 

(13) -N(Ra)2. 

(14) -Ci^ alkyl N(Ra)2, 

(15) -(CH2)o-2C(=0)N(Ra)2, 

(16) -Cm alkyl-N(Ra)-C(Ra)=o 

(17) -S02Ra 

(18) -N(Ra)S02Ra, 

(19) -0-Ci^ alkyl-ORa 

(20) -O-Ci^ alkyl-SRa, 

(21) -O-Ci^ alkyl-NH-C02Ra, 

(22) -0-C2-4 alkyI-N(Ra)2, 

(23) -N(Ra>Ci^ alkyl-SRa 

(24) -N(Ra)_Ci^ alkyl-ORa^ 

(25) -N(Ra)_Ci^ aIkyI-N(Ra)2, 

(26) -NCRa)^!^ aIkyl-N(Ra)^(Ra)=o 

(27) -Rk 
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(28) 


-Ci_4 alkyl substituted witii 1 or 2 Rk groups, 




(29) 


-Ci-4 fluoioall^] substituted with 1 or 2 groups. 

*^ XT ' 




(30) 


-O-RK 




(31) 


-O-Ci-4 alkyl-RK 


5 


(32) 


-S(0)„-Rk, 




(33) 


-S(0)n-Ci-4 alkyl-Rk 




(34) 


-O-Ci-4 alkyl-ORk. 




(35) 


-O-Ci^ aacyl-O-Ci-4 alkyl-Rk, 




(36) 


-O-Ci^ alkyl-SRk, or 


10 


(37) 


-Co-4 alkyl-N(RbXRk); 



each of R3 and R4 is independently 





(1) 


-H. 




(2) 


halo. 


15 


(3) 


-CN, 




(4) 


-OH, 




(5) 


Ci^ alky]. 




(6) 


Ci-4 fluoroalkyl. 




(7) 


-O-Ci-4 alkyl. 


20 


(8) 


-O-Ci^ fluoroalkyl. 




(9) 


-Ci-4 alkyl-ORa, 




(10) 


-O-Ci-4 alkyl-ORa, 




(11) 


-O-Ci-4 alkyl-SRa, 




(12) 


-O-Ci-4 alkyl-NH-C02Ra, or 


25 


(13) 


-0-C2-4 alkyl-N(Ra)2; 



R5js 

(1) -H. 

(2) -Ci^ alkyl, optionally substituted with 1 or 2 substituents 
30 independently selected from halogen, -O-Ci-4 alkyl, -O-C1-4 

fluoroalkyl, -N(Ra)2, and -C02Ra; 

(3) phenyl optionally substituted with from 1 to 3 substituents 
independently selected from halogen, Ci^ alkyl, C1-4 
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fluoroalkyl, -O-Ci-4 alkyl, -O-Ci^ fluonoalkyl, -SOi^ alkyl, 

-CN, and -OH, or 
(4) -Cl_4 alkyl substituted with phenyl; 



5 each Ra is independently -H or -Cl-4 alkyl; 



each Rb is independently: 

(1) -H, 

(2) -Ci^ alkyl, 

10 (3) -Ci-4 fluoioalkyl, 

(4) -Rk 

(5) -Ci^ alkyl-Rk 

(6) -S(0)n-Rk or 

(7) <:(=0)-Rk; 

15 

each Rc is independendy 

(1) -H, 

(2) alkyl, 

(3) -Ci-4 alkyl substituted with -N(Ra)2, or 

20 (4) -Ci^ alkyl-phenyl, wherein the phenyl is optionally substituted 

with 1 to 3 substituents independently selected from halogen, 
Ci-4 alkyl, Ci-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 
fluoroalkyl, -S-C1-4 alkyl, -CN, and OH; 



25 each Rk is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aiyl is 
unsubstituted or substituted with from 1 to 5 substituents independently selected from: 



(a) 


halogen. 


(b) 


Ci^ alkyl, 


(c) 


Ci^ fluoroalkyl. 


(d) 


-O-Ci^ alkyl, 


(e) 


-O-Ci-6 fluoroalkyl. 


(f) 


phenyl. 


(g) 


alkyl. 
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(b) -CN. 

(i) -OH, , „ 

(j) phenyloxy. unsubstituted or substituted with from 1 to 3 

substituents independently selected from: 

- CO halogen, 

(ii) Ci-6 alkyl, 

(iii) Ci^ fluoroalkyl, and 

(iv) -OH. 
(k) -N(Ra)2, 

JO (I) -Ci-6 alkyl-NCRa)2. 

(m) -Rt, 

(p) -(CH2)0-3C(=O)N(Ra)2. and 
(q) -(CH2)0-3C(=O)Ra; 
(2) -C3-7 cycloallcyl, unsubstituted or substituted with from 1 to 3 

15 substituents independently selected from: 

(a) halogen, 

(b) Ci-6 alkyl. 

(c) -0-Ci^ aUcyl, 

(d) Ci^ fluoroalkyl, 
2Q (e) -O-Ci^ fluoroalkyl, 

(f) 

(h) phenyl, and 
(j) -OH; 

(3) -C3-7 cycloalkyl fused with a phenyl ring, unsubstituted or 
25 substitoted with from 1 to 5 substituents independently selected from: 

(a) halogen, 

(b) Ci^ alkyl, 

(c) -O-Ci-6 alkyl. 

(d) Ci-6 fluoroalkyl, 
3Q (e) OCi^ fluoroalkyl, 

(f) -CN, and 

(g) -OH; 

(4) a 5- or 6- membeied heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
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heteroaromatic ring is unsubstituted or subsrit..t«H « • 

to 5 s.b..tuents independently select ^ " ^ 

(a) halogen, 
^ (b) Ci^ alkyl. 

(c) Ci^ fluoroallcyl, 

(d) -O-Ci^ aUcyJ, 

(e) -O-Ci^ fluoroalkyi, 
(0 phenyl, 

(g) -S-Ci^ alkyl, 

(h) -CN, 

(i) -OH, 

0) phenyloxy. unsubstituted at substituted with from 1 to 3 
substttuents independenUy selected W 
15 0) halogen, 

(") Ci^ alJcyl, 

("0 Ci^ fluoroalkyl, and 
(iv) -OH. 
(k) -N(Ra)2, 

-Cl-6 alkyl-N(Ra)2 
^ (m) -Rt, 

(n) oxo, 

(o) -(CH2)0.3C(=O)N(Ra)2. and 
(P) -<CH2)o-3C(=0)Ra; 



25 



-ete^atomsiSepenlttlT^Cr::^^^ 
heten^yclic ring is unsubstituted or substitJ^XI " ^ "k^' 
independently selected from: ^ '° substituents 



(a) halogen. 

3Q Ci-6 alkyl, 

(c) -0-Ci^ alkyl, 

(d) Ci^ fluoroalkyl, 

(e) fluoroalkyl, 

(f) -CN. 
(&) oxo. 
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phenyl, 




(») 


benzyl. 




(j) 


phenylethyl. 




X* / 


-OH, 


5 


0) 


-(CH2)0-3C(=O)N(Ra)2. 




(m) 


-(CH2)0-3C(=O)Ra, 




(n) 


-N(Ra)-C(=0)Ra 










(p) 


-(CH2)l-3N(Ra)-C(=0)Ra, 


10 


(q) 


-N(Ra)2, 




(r) 


-(CH2)l-3N(Ra)2, 




(s) 


-(CH2)0-3C(=O)Rt, 




(t) 


-Rt, 




(u) 


-N(Ra)Rt, and 


15 


(V) 


-(CH2)l-3Rt; or 



(6) an 8- to 10- membered heterobicyclic ring containing from 1 to 
4 heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
heterobicyclic ring is saturated or unsaturated, and is unsubstituted or substituted with 
from 1 to 5 substituents independently selected from: 



20 


(a) 


halogen. 




(b) 


Ci^ alkyl. 




(c) 


-0-Ci^ alkyl. 




(d) 


Cl-6 fluoroalkyl. 




(e) 


-O-Ci^ fluoroallcyl. 


25 


(f) 


-CN, 




(g) 


=0, and 




(h) 


-OH; 



Rt is naphthyl or a 5- or 6-membered heteromonocylic ring containing from 1 to 4 
30 nitrogen atoms, wherein the heteromonocyclic ring is saturated or unsaturated, and 
wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted with 
1 or 2 substituents independently selected from halogen, oxo, Ci-4 alkyl, and -O-Ci- 

4 alkyl; and 
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n is an integer equal to 0, 1 or 2; 

or a phanuaceutically acceptable salt theieof . 

5 A tenth embodiment of the present invention is a compound of 

Fonnula U, wherein 

Zl is CH; 

10 Q2 is 

(1) -a 

(2) -Cm alky], 

(3) -(CH2)0-2CF3, 

(4) -C)-Cl-4 alkyl, 

15 (5) -O-(CH2)0-2CF3, 

(6) halo selected from -F, -CI and -Br, 

(7) -CN. 

(8) -(CH2)i-30Ra 

(9) -(CH2)0-2C(=O)Ra 
20 (10) -(CH2)0-2CO2Ra. 

(11) -(CH2)o.2SRa 

(12) -N(Ra)2, 

(13) -(CH2)i.3N(Ra)2, 

(14) -(CH2)o-2C(=0)N(Ra)2, 
25 (15) .S02Ra, 

(16) -N(Ra)S02Ra 

(17) — C^C-CHgOR* 

(18) -N(Ra)-(CH2)l^Ra,' 

(19) -N(Ra)-(CH2)MORa 

30 (20) -N(Ra)-(CH2)l.4-N(Ra)2. 

(21) -N(Ra)-(CH2)l-4N(Ra).C(Ra)=0, 

(22) -Rk 

(23) -(CH2)l.4Rk, 

(24) — C^C-CHaR'* 
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(25) -O-KK 

(26) -S(0)n-Rl^. 

(27) -N(RC)-Rl^. „v 

(28) -N(Rc>(CH2)l.4H substituted with one or two RK groups, 

(29) -N(RCKCH2)1-40RK 

(30) -C(=0)N-(CH2)l-4R^^. 
— C^C~CH2SR Qj- 

—C^C-CHzSOzR" . 



(31) 
(32) 



10 Q4 is -H; 

each of Rl and r2 is independently. 

(1) -H. 

(2) -Cl-4 alkyl. 

15 (3) -(CH2)0-2CF3, 

(4) -O-Ci-4 aUtyl. 

(5) -O-(CH2)0-2CF3, 

(6) -OH, 

(7) halo selected from -F, -O and -Br, 

20 (8) -CN. 

(9) -(CH2)l-30Ra, 

(10) -(CH2)0-2C(=O)Ra. 

(11) -(CH2)0-2CO2R^ 

(12) -(CH2)0-2SRa, 

25 (13) -N(Ra)2. 

(14) -(CH2)l-3N(Ra)2. 

(15) -(CH2)0-2C(=O)N(Ra)2, 

(16) -CiA alkyl-N(Ra)-C(Ra)=0, 

(17) -S02Ra. 

30 (18) -N(Ra)S02Ra, 

(19) -O-(CH2)l-40Ra, 

(20) -0-(CH2)l-4SRa. 

(21) -0-(CH2)l-4NH-C02R«. 

(22) -0-(CH2)2-4N(Ra)2. 
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(28) 



) 



(23) -N(Ra).(CH2)MSRa 

(24) -N(Ra)^CH2)MORa. 

(25) -N(Ra).(CH2)i^(Ra)2, 

(26) -N(Ra)-(CH2)MN(Ra)-^(Ra)=o 

(27) -Rk 

-(CH2)i^ substituted with 1 or 2 Rk aoux,. 

(29) -O-Rk ^"P'* 

(30) -0-(CH2)l^Rk, . 

(31) -S(0)n-Rk 

(32) -S(0)n-(CH2)i^k, 

(33) -0-(CH2)i^ORk 

(34) -<HCH2)M-0-(CH2)lwjRk 

(35) -0-(CH2)MSRk or 

(36) -(CH2)(MN(Rb)(Rk); 

each of R3 and R4 is independently 

(1) -H. 

(2) halo selected from -F, -CI and -Br 

(3) -CN, 

(4) -OH. 

(5) Ci^ alkyl, 

(6) -(CH2)0u2CP3, 

(7) -O-Ci^ alkyl, or 

(8) -O(CH2)0-2CF3, 



R5i 



IS 



(1) -H. 

(2) -Cl-4 alkyl, 

(3) -(CH2)i^(Ra)2, 

(4) -(CH2)i^C02Ra 



(5) 



2a^-0<;M -tyl. -O(CH2)0-2CF3. 
and -OH, or J- • -v-^^. 
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(6) -(CH2)l-4-phenyl; 
each is independently -H or -Ci^ alkyl; 

S each is independently: 

(1) -H, 

(2) -Ci-4 alkyl, 

(3) -CF3. 

(4) -Rk or 

10 (5) -(CH2)1^-Rt; 

each Rc is independently 

(1) -H, 

(2) -<:i-4 alkyl, 

15 (3) -(CH2)l^(Ra)2, or 

(4) -(CH2)l-4-phenyl, wherein the phenyl is optionally substituted 

with 1 to 3 substituents independently selected from halogen, 
Ci^ alkyl, Ci-4 fluoroalkyl, -O-^i^ alkyl, -O-Ci-4 
fluoroalkyi, -S-Ci^ alkyl, -CN, and -OH; and 

20 

each Rk is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aryl is 
unsubstituted or substituted with from 1 to 4 substituents independendy selected from: 

(a) halogen, 
25 (b) Cm alky], 

(c) Ci-4 fluoroalkyl, 

(d) -O-Ci-4 alkyl, 

(e) -O-C 1 ^ fluoroalkyl, 

if) phenyl, 
30 (g) -S-Cm alkyl, 

(h) -CN, 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 
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(i) halogen, 

(ii) Ci^ alkyl, 

(iii) Ci_4 fluoroalkyl, and 

(iv) -OH, 
5 (k) -N(Ra)2. 

0) -ClA aIkyl-N(Ra)2, 
(m) -Rt, 

(p) -(CH2)0.3C(=O)N(Ra)2, and 
(q) -(CH2)0-3C(=O)Ra; 
^® (2) -C3-^ cycloalkyl, unsubstituted or substituted with firom 1 to 3 

substituents independently selected £tx>in: 



15 



(a) 


halogen. 


(b) 


Ci-4 alkyl. 


(c) 


-O-Ci^ alkyl. 


(d) 


Ci^ fluoroalkyl, • 


(e) 


-O-Cl^ fluoroalkyl. 


(f) 


-CN, 


(h) 


phenyl, and 


(j) 


-OH; 



2^ (3) "C3-6 cyclqalkyl fused with a phenyl ring, unsubstituted or 

substituted with from 1 to 4 substituents independently selected from: 

(a) halogen, 

(b) Ci^ alkyl, 

(c) -O-Ci-4 alkyl, 
25 (d) Ci-4 fluoroalkyl, 

(e) -O-Ci^ fluoroalkyl, 

(f) -CN, and 

(g) -OH; 

(4) a 5- or 6- memboed heteroaiomatic ring selected from thienyl, 
30 pyridyl, imidazolyl. pynolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoOAazolyl, 
pyrazinyl, pyirimidinyl, triazolyl, tetrazolyl,furanyl, and pyridazinyl, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with fiom 1 
to 4 substituents independently selected from: 

(a) halogen. 
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(b) Ci^ alkyl, 

(c) Ci_4 fluoroalkyl, 

(d) -O-Ci-4 alkyl, 

(e) -O-Cl-4 fluoroalkyl, 

5 (f) phenyl, 

(g) -S-Ci^ alkyl, 

(h) -CN, 

(i) -OH, 

(i) pbenyloxy, unsubstituted or substituted with firom 1 to 3 
I Q substituents independently selected from: 

(i) halogen, 

(ii) Ci-4 alkyl, 

(iii) Ci-4 fluoroalkyl, and 

(iv) -OH, 

15 (k) -N(Ra)2, 

0) -Ci^ alkyl-N(Ra)2, 

(m) -Rt, 
(n) oxo, 

(o) -(CH2)0-3C(=O)N(Ra)2, and 
20 (P) -(CH2)0-3C(=O)Ra; 

(5) a 5- or 6- membered saturated heterocyclic ring selected from 
piperidinyl, moipholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, piperazinyl, 
tetrahydroftiranyl, and pyrazolidinyl. wherran the heterocyclic ring is unsubstituted or 
25 substituted with ftom 1 to 3 substituents independently selected firom: 



30 



(a) 


halogen, 


(b) 


Ci-4 alkyl. 


(c) 


-O-Ci^ alkyl. 


(d) 


Ci-4 fluoroalkyl, 


(e) 


fluoroalkyl, 


(f) 


-CN, 


(g) 




(h) 


phenyl. 


(i) 


benzyl, 
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10 



15 



20 



25 



30 



0) phenylethyl, 

(k) -OH, 

0) -(CH2)0-3C(=O)N(Ra)2. 

(m) -(CH2)0-3C(=O)Ra, 

(n) N(Ra)<:(=o)Ra, 

(o) N(Ra)-C(=0)ORa 

(p) (CH2)i.3N(Ra)-C(=0)Ra 

(q) N(Ra)2, 

(r) (CH2)i-3N(Ra)2, 
(s) -(CH2)0-3C(=O)Rt, 

(0 -Rt. 

(u) -N(Ra)Rt, and 

(v) -(CH2)j-3Rt; or 
(6) an 8- to 10- membercd heterobicyclic ring selected from 
indolyl. benzotriazolyl, benzoimidazolyl. iimdazo[4,5-b]pyridinyI 
dihydroimidazo[4.5-b]pyridinyl. pyrazolol43-c]pyridinyl, dihydropyrazoloH 3- 
cjpyndinyl, tetrahydropyrazoIo[4.3-c]pyridinyl, pynolo[I,2-a]pyrazinyJ 
dihydropyrrolo[.U-a]pyraziny], tetrahydropyirolofU-aJpyrazinyJ 
octahydropym,lo[1.2-a]pyrBzinyl, isoindolyl, indazolyl. indolinyl. isoindolinyl 
qumohnyl. isoquinolinyl. quinoxalinyl. quinazoUnyl, cinnoliny], chromanyl. and 
isochromanyl, wherein the bicyclic ring is unsobstituted or substituted with 1 or 2 
substituents independently selected from; 

(a) halogen, 

(b) Cm alky], 

(c) -O-Ci-4 alkyl, 

(d) Ci_4 fluoroalkyl, 

(e) -O-Ci^ fluoroalkyl, 

(f) -C3^, 

(g) =0, and 

(h) -OH; 

Rt is n^hthy] or a 5- or d-membered heterombnocylic ring selected from 
pyrrohdiny], pyrazolidinyl. imidazolinyl, piperidinyl, pipexazinyl. pynolyl. pyridyl 
mndazolyl. pyrazolyl, friazo.yl, tetiazoiyi. pyrazinyl. pyrimidinyl, and pyradiziny] ' 
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and wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted 
with 1 or 2 substituents independently selected from halogen, oxo, Ci-4 alkyl, and 

S and all other variables are as defined in the ninth embodiment; 
or a phannaceutically acceptable salt thereof. 

A first class of the present invention is compounds of Formula (HI): 

10 



Q2 




O OH (Ed); 

wherein 
15 A is 

(i) a 4- to 7-membered saturated or unsaturated monocylic 
heterocycle which contains ft^om 1 to 4 nitrogen atoms, fix)m zero to 2 heteroatoms 
selected from oxygen and sulfur, and a balance of carbon atoms, with at least one of 
the ring atoms being caibon; 

20 (ii) a 7- to 1 1-membered fused bicyclic heterocycle either ring of 

which is saturated or unsaturated, wherein the fused bicyclic heterocycle contains 
fiom 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfur, and a balance of 
carbon atoms with at least two of the ring atoms being carbon; or 

(iii) a 1 1- to IS-membered fused tricyclic heterocycle any ring of 

23 which is saturated or unsaturated, wh^in the fused tricyclic heterocycle contains 
from 1 to 6 nitrogen atoms, from zero to 3 heteroatoms selected from oxygen and 
sulfur, and a balance of carbon atoms with at least three of the ring atoms being 
carbon; 
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Lis 

(i) a single bond; or 

(ii) -(CH2)l.3-. which is optionally substituted with 1 or 2 
substituents independently selected from the group consisting of -OH, methyl, ethyl, 
-CO2CH3, "C02CH2-phenyl, phenyl, benzyl, -(CH2)l-20H, <:H(OH).phenyl, and 
-CH(NH2>-phenyl; 

Q2 is 





(1) 


-H, 


10 


(2) 


methyl. 




(3) 


ethyl. 




(4) 


CF3, 




(5) 


methoxy, 




(6) 


ethoxy 


15 


0) 


-OCF3 




(8) 


halo selected from -F, -CI and -Br, 




^^^^ 

(9) 


-CN, 




(10) 


-CH2OH, 




(11) 


-CH20CH3 


20 


(12) 


-(CH2)0-2CO2CH3. 




(13) 


-SRa, 




. (14) 


-N(Ra)2, 




(15) 


-S02Ra, 




(16) 


— C^C-CHgOR^ 


25 


(17) 


-N(Ra)-(CH2)l-3SRa, 




(18) 


-N(Ra).(CH2)l-30Ra 




(19) 


-N(Ra)-(CH2)i.3N(Ra)2, 




(20) 


-N(Ra)-(CH2)i.3N(Ra><:(Ra)=o, 




(21) 


-Rk, 


30 


(22) 


-(CH2)l^k, 




(23) 


— C^C-CHgR" 

9 




(24) 






(25) 


S-Rk, 




(26) 


-S02-Rk 
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N(Rc>Rk 

■N^c>(CH2)l^ substituted with one or two RK groups, 
■N(RcHCH2)l-40Rk, 
-C(=0)N-(CH2)1-4RJ^, 

CH2SR QJ. 

— C^C-CHaSOzR". 

each of Rl and R2 is independently: 





w 




10 


\^) 


mpthvl 




\^) 






(4) 


CF3 




(5) 


metnoxy. 




(6) 


ethoxy 


15 


(7) 


-OCF3 




(8) 


halo selected from -F, -CI and -Br, 




(9) 


-CN. 




(10) 


-CH20Ra, 




(11) 


-C02Ra, 


20 


(12) 


-SRa, 




(13) 


-N(Ra)2, 




(14) 


-(CH2)l-3N(Ra)2, 




(15) 


-S02Ra, 




(16) 


-(CH2)l-2N(Ra)-C(Ra)=0, 


25 


(17) 


-Rk 




(18) 


-(CH2)l-3H substituted with 1 or 2 Rk groups. 




(19) 


-O-R^ or 


• 


(20) 


-0-(CH2)l-3Rk; 



30 R5 is 

(1) -H. 

(2) methyl, 

(3) -(CH2)l-2N(Ra)2. 

(4) -(CH2)1.2C02CH3, or 



(27) 
(28) 

(29) 

(30) 

(31) 
(32) 
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(5) -(CH2)l-2C02CH2CH3; 

(6) phenyl, or 

(7) benzyl; 

5 each Ra is independently -H or -C1-4 alkyi; 

each Rc is independenUy -H, -Ci^ alkyl, or -(CH2)i.3N(Ra)2; 

each is independently: 

^® P*»«"y* which is unsubstituted or substituted with from 1 to 4 

substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3, 

(d) methoxy, 

(e) -OCF3, 

(f) phenyl, 

(g) -S-CH3, 

(h) -CN, 

20 (i) -OH. 

0) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 

(i) halogen selected from -F, -Q, and -Br, 

(ii) methyl, 
25 (iii) -CF3, and 

(iv) -OH, 
(k) -N(Ra)2, 

0) -(CH2)l-3N(Ra)2, 

(m) -Rt, 

2^ (P) -(CH2)0-3C(=O)N(Ra)2, and 

(q) -(CH2)0-3C(=O)Ra; 

(2) -C3^ cycloalkyl, unsubstituted or substituted with fix)m 1 to 3 
substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 



-51- 



wo 02/30426 



PCTAJSOl/31550 



(b) 


methyl. 


(c) 




(d) 


methoxy. 


(e) 


-OCF3, 


(f) 


-CN. 


(h) 


phenyl, and 


0) 


-OH; 



(3) a 5- or 6- membered heteroaroinatic ring selected from thieny], 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
10 pyrazinyl, pyirimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with 1 or 2 
substituents independently selected firom: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 
15 (c) -CF3, 

(d) methoxy, 

(e) -OCF3. 

(f) phenyl, 

(g) -S-Ci-6 alkyl, 

20 (h) -CN, 

(i) -OH. 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 
(i) halogen selected from -F, -G , and -Br, 

25 (ii) methyl, 

(iii) -CF3, and 

(iv) -OH, 
(k) -N(Ra)2, 

0) -Ci^ alkyl-N(Ra)2, 

30 (m) -Rt, 

(n) 0x0, 

(o) -(CH2)D-3C(=0)N(Ra)2, and 

(P) -(CH2)0-3C(=O)Ra; 



* 
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(4) a 5- or 6- meanbered saturated heterocyclic ring selected from 
piperidinyl, motpholinyl, thiomoiphoUnyl, thiazolidinyl, isothiazolidinyl. 
oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, piperazinyl, 
tetrahydrofiiranyl. and pyrazolidinyl, wherein the heterocyclic ring is unsubsUtuted or 
5 substituted with 1 or 2 substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3, 

(d) methoxy, 
10 (e) -OCFs. 

(f) -CN, 



(g) 

(h) phenyl, 

(i) benzyl, 

15 (j) phenylethyl, 

(k) -OH, 

(1) -(Ca2)0-3C(=O)N(Ra)2, 

(m) -(CH2)0-3C(=O)Ra, 

(n) N(Ra)-C(=0)Ra 
20 (o) N(Ra)-C(=0)ORa, 

(P) (CH2)i-3N(Ra)-C(=0)Ra 
(q) N(Ra)2, 
(r) (CH2)i-3N(Ra)2, 
(s) -(CH2)0-3C(=O)Rt, 
25 (t) -Rt, 

(u) -N(Ra)Rt, and 
(V) -(CH2)i-3Rt; and 
(5) an 8- to 10- membered heterobicyclic ring selected from 
indolyl, baizotriazolyl, benzoimidazolyl, imidazo[4,5-b]pyridinyl, 
30 dihydroimida20l4,5-b]pyridinyl, pyrazolo[4,3-c]pyridinyl, dihydropyrazolo[4,3- 
c]pyridinyl, tetrahydiDpyrazolo[4,3-c]pyridinyl, pyrrolo[l,2-a]pyra2inyl, 
dihydropyrrololi;2-a]pyrazinyl,tetrahydropynolo[l,2-a]pyra2inyl, 
octahydropyrrolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
quinolinyl, isoquinolinyl, quinoxalinyl, qoinazolinyl, cinnoUnyl. chromanyl, and 
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isochromanyl, wherein the bicyclic ring is unsubstituted or substituted with 1 or 2 
substituents independently selected from: 





(a) 


halogen selected from -F, -CI, and -Br, 




(b) 


methyl, 


5 


(c) 


-CF3, 


• 


(d) 


methoxy, 




(e) 


-OCF^, 




(f) 


-CN, 




(g) 


=0, and 


10 


(h) 


-OH; 



Rt is selected from pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, 
pynolyl, pyridyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, 
and pyradizinyl; any one of which is unsubstituted or substituted with 1 or 2 
15 substituents independently selected from -F, -CI, -Br, oxo, methyl, and methoxy; 

or a pharmaceutically acceptable salt thereof. 

A second class of the present invention is compounds of Formula (IV): 

20 




wherein 
25 A is 

(i) a monocyclic heterocycle selected from the group consisting of 
pyirolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyrazidinyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl, pyrrolidinyl, pyrazolidinyl. 



-54- 



wo 02/30426 



PCT/USOl/31550 



imidazolinyl, piperidinyl, piperazinyi, thiazolidinyl, isothiazolidinyl. and 
moipholinyl; 

(ii) a fused bicyclic heterocycle selected fiom the group consisting 
of indolyU isoindolyl. phthalazinyl. puriny], quinoxalinyl. quinazoUnyl. cinnolinyl. 

5 1,6-naphthyridiDyl. 1,8-napthyridinyl, benamidazoly], quinolinyl. isoquinolinyl. ' 
indazolyj, dihydroindolyj, dihydroisoindolyl, tetrahydroquinolyl, 
tetrahydroisoquinolyl, iinidazo[U-fl]pyriniidjny], 23^ydroimida2oI2.1- 
&][l,31thiazolyl, benzazepinyl, dihydrobenazepinyl, benzodjazepinyl, 
dihydrobenzodiazepinyl. tetrahydrobenzodiazepinyl. and benzothiaz^lyl; or 

0 Ciii) a fused tricyclic heterocycle selected from the group consisting 

of phenothiazinyl, carbazolyl. beta-carbolinyl, tettahydro-beta-caibolinyl. acridinyj. 
phenazinyl, and phenoxazinyl; 



each Rlc is independently: 

phenyl which is unsubstituted or substituted with from 1 to 2 
substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 
(c) 

20 (d) methoxy, 

(e) ^CF3, 

(f) phenyl, 

(g) -S-CH3. 

(h) -CN, 

25 (i) ^H, 

(j) phenyloxy 
(k) -N(Ra)2, 

0) -(CH2)l-3N(Ra)2, 
(xn) -Rt, 

^ (P) -(CH2)0-3C(=O)N(Ra)2. and 

(q) -(ai2)0-3C(=O)Ra; 

(2) -C3-6 cycloalkyl; 

(3) a 5- or 6- membercd heteroaromatic ring selected from thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl. pyrazinyl. 
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pyiriniidinyl. triazolyl. and tetrazolyl. wherein the heteroaiomatic ring is unsubstituted 
or substituted on nitrogen or carbon with 1 or 2 substituents independently selected 



from: 



10 



15 



(a) 


halogen selected from -F, -CI, and -Ur, 


(b) 


methyl. 


(c) 


-CF3. 


(d) 


roethoxy. 


(e) 


-0CF3, 


(f) 


-S-Ci-6 alkyl. 


(g) 


-CN, 


(h) 


-OH. 


(i) 


-N(Ra)2, 


0) 


-Ci^ aIkyl-N(Ra)2, 


(k) 


-Rt. 


0) 


0X0, 


(m) 


-(CH2)0^3C(=O)N(Ra)2. and 


(n) 


-(CH2)0-3C(=O)Ra; 



20 



(4) a 5- or 6- membered saturated heterocyclic ring selected from 
pipetidinyl, morphoUnyl. thiomorphoUnyl. thiazoUdinyl. isothiazolidinyl. 
oxazolidinyl. isooxazolidinyl. pyirolidinyl, imidazolidinyl and. piperazinyl, wherein 
the heteiocycUc ring is unsubstituted or substituted with 1 or 2 substituents 



25 



30 



(a) 


halogen selected from -F, -CI, and -Br, 


(b) 


methyl. 


(c) 


-CF3. 


(d) 


roethoxy. 


(e) 


■OCF3, 


(f) 


-CN, 


(g) 


=0. 


(h) 


phenyl. 


(i) 


benzyl, 


0) 


phenylethyl. 




-OH, 


0) 


-(CH2)0-3C(=O)N(Ra)2. 
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10 



15 



20 



25 



(m) -(CH2)0.3C(=O)Ra 

(n) N(Ra).C(=0)Ra, 

(o) N(Ra)-C(=O)0Ra 

(p) (CH2)i-3N(Ra)-C(=o)ija 

(q) N(Ra)2, 

(r) (CH2)i-3N(Ra)2, 

(s) -(CH2)0-3C(=O)Rt, 

(t) -Rt. 

(u) -N(Ra)Rt, and 

(V) -(CH2)i-3Rt; and 



.a»d„«.y,. ^^„,„,,, , j,:::^"::* «,e 



(a) halogen selected from -F, -C], and -Br. 

(b) methyl, 

(c) -CF3, 

(d) methoxy, 

(e) -OCF3, 

(f) -CN, 

(g) =0, and 

(h) -OH; and 



and all other variables are as defined in the first class; 
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or a phannaceuticaUy acceptable salt thereof. 

A first sub-class of the present invenUon is compounds of Formula W, 

wherein: 

5 

A is 

(i) a monocycKc heterocycle selected ftom the group consisting of 
pyirolyl. pyiazolyl. imidazolyl. triazolyl. tetrazolyl, pyridyl, oxazolyl, isooxazolyl. 
thiazolyl. pyrrolidinyl, piperidinyl, piperazinyl. thiazolidinyl. and morphonlinyl; 

(jj) a fused Wcydic heterocycle selected from the group consisting 

of indolyl. isoindolyl. phthalazinyl. benamidazolyl. quinolinyl, isoquinoUnyl. 
dihydroindolyi, dihydroisoindolyl, tetrahydroquinolyl.tetrahydrrasoquinolyl. 
imidazotU-a]pyrimidinyl. 23-dihydroimidazot2,l-6][Ulthiazolyl. benzazepinyl. 
dihydrobenazepinyl. benzodiazepinyl. dihydiobenzodiazepinyl, benzothiazolyl and 

15 tetrahydrobenzodiazepinyl; or 

(iii) a fused tricyclic heterocycle selected from the group consisting 

of phenothiazinyl, beta-carbolinyl. and tetrahydro-beta-caibolinyl; 

and all other variables are as defined in the second class of the invention; 

20 

or a pharmaceuticaDy acceptable salt thereof. 

In an aspect of the first sub-class, A is selected from the group 
consisting of indolyl, phenoihiazinyl. benzimidazolyl. phthalazinyl, and 
25 dihydroimidazothiazolyl. 

« 

In another aspect of the first sub-class. A is indolyl. 

Exemplary compounds of the invention include compounds selected 
30 from the group consisting of 

2<{l(8-hydroxy-1.6-naphthyridin-7-yl)carbonyl)amino}methyl)-lH-benzimidazole; 

8-hydroxy-N-[2-(lH-indol-3-yl)ethyl]-1.6-naphthyridine-7-carboxamide; 
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8^ydiDxy-N-(2-(10H-phenothiazin-10.vlWhvll i /: u u • 

carboxamide- ^ y^^ethylj-l,6-naphthyridine.7- 



15 8-hy<i«'^y-N-<IH.u,dol-2-,taMhy,).l,6.^j^ 



ne-7-carboxaniide; 



8-hydroxy-N-I(4^xo-3.4-dihydn)phtha]azin-l-ylWrhvll i « u . 
caiboxamide; y^^ethyl]-l,6-naphthyridme-7- 

20 »««-butyl3-({K8-hydn)xy-1.6-„aphthyridin-7-yJ)carix.^ , . 

1-carboxyIate; ' y^''*'^»ylla«"no)inethyl)-lH-indole- 



8-hydmxy-N-(lH-indoI.3-ylmethyl).l,6-naphthyridi 



ne'7-carboxamide; 



dihydrounidazo[2.1-b][U]thiazole; 



8-hydioxy-N-(4-pyridu.ylmethyI)U,6Jnaphthyridi„e-7- 



30 8-hydioxy-N-(2-pyridi,.ytoethyl)[1.6jBaphthyridi 
and pharmaceuiicaUy acceptable salts thereof. 



carboxamide; 



ne-7-carboxaniide; 
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15 



Other embodiments of the invention include compounds of Fbnnula 
(D, OD. (ffl). or (IV). wherein each variable is independently as defined in any one of 
the preceding embodiments, classes, sub-classes or aspects. 

Other embodiments of the present invention include the followmg: 
5 (a) A phaimaceutical composition comprising a compound of 

Fonnula (1) and a phaimaceutically acceptable carrier. 

(b) The phannaceutical composition of (a), further comprising at 
least one antiviral selected from the group consisting of KV protease inhibitors, non- 
nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse 

10 transcriptase inhibitors. 

(c) A method of inhibiting HIV integrase in a subject m need 

thereof which comprises administering to the subject a therapeutically effective 

amount of a compound of Formula CO- 

(d) A method of preventing or treating infection by HIV in a 
subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Formula (I). 

(e) The method of (d). wherein the compound of Formula (I) is 
administered in combination with a therapeutically effective amomit of at least one 
antiviral selected from tiie group consisting of HIV protease inhibitors, non- 
20 ■ nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse 

transcriptase inhibitors. 

(f) A method of preventing, treating or delaying the onset of AIDJ> 

in a subject in need tiiereof which comprises administering to tiie subject a 
therapeutically effective amount of a compound of Fonnula (I). 

(g) The method of (f), wherein the compound is administered in 
combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HEV reverse transcriptase inhibitors 

(h) A method of inhibiting HIV integrase in a subject m need 
30 thereof which comprises administering to the subject a therapeutically effective 

amount of tiie composition of (a) or (b). 

(i) A metiiod of preventing or treating infection by HIV in a 
subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of the composition of (a) or (b). 



25 
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Additional embodiments of the invi^nt^^ - i ^ , 
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or a phannaceutically acceptable salt ther^f. for inhibiting fliv inteeme f 
preventing or treating infection bv HIV «r f« ■ ^n^grase, for 

B cDon DymVorforpreventing, treating or delaying 
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onsetof AIDSina8ubjectinneedthereof;whereinA.Rl,R2 R3,R4 R5,L.Q . 
q2 q3 and Q4 are each independently as originally defined above or as defined in 
any of fte foregoing embodiments, classes, sulM:lasses, or aspects. In one aspect, the 
compound of Formula (1-A) is N-l2-(lH.Indol.3-yl)ethyl] 8-hydroxyquinoline-7- 
cathoxamide; or a phannaceutically acceptable salt thereof. 

The present invention also include embodiments for compounds of 

Formula Q-A) analogous to embodiments (aHm) for compounds of Formula (1). 
Formula CI ) ^ ^^^^ ^^^„ ^^^..^ ^ 

or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 
the hexyl alkyl and pentyl alkyl isomeis as well as n-, iso-, sec- ^d t-bu^l, n- and 
isopropyl. ethyl and methyl. "Cm alkyl" means n-. iso-. sec- and t-butyl. n- and 

isopropyl. ethyl-i^-th^,. ^ ^^^^^^^^ _^ ,,p^^„„;^,h as «Ca^ alkyl" means 

a direct covalent bond. ^ 

The term "C2-5 alkenyl" (or "C2rC5 alkenyl") means hnear or 

branched chain alkenyl groups having ftom 2 to 5 caihon atoms and includes all of 
the pentenyl isomeis as well as l-butenyl.2-butenyl,3-butenyl.isobmenyl 1- 

propenyl, 2-propenyl. and ethenyl (or vinyl). Similar terms such as C2-3 alkenyl 

have an analogous meaning. 

The term "C2-5 alkynyl" (or "C2-C5 alkynyl") means hnear or 

branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of 
the nentvnyl isomers as well as 1-butynyl. 2-butynyl, 3-butynyl. l-propynyl, 2- 
propynyl, and ethynyl (or acetylenyl). Similar terms such as «C2-3 alkynyl" have an 

analogous meaning. 

The term "C3.7 cycloalkyl" (or "C3-C7 cycloalkyl") means a cychc 

ring of an alkane having three to seven total carbon atoms (i.e., cyclopropyl. 
cyclobutyl. cyclopentyl, cyclohexyl, or cycloheptyl). The term "€3-6 cycloalkyl 
refers to a cyclic ring selected from cyclopropyl, cyclobutyl. cyclopentyl. and 
cyclohexyl. Tenns such as "C3-C5 cycloalkyl" have an analogous meamng. 

The term "halogen" (or "halo") refers to fluorine, chlorine, bromme 
and iodine (alternatively, fluoro. chloro. bromo. and iodo). 

The term "thio" (also referred to as "thioxo") means divalent sulfur, 

i^., =S. 
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bJ,oLT,n^ or •fluonn.te., ck^j .ft,,..) ,«.„s a C, » linear or 

independent or flued and in wUch each rine is sai.,™,^ 

cartocclen^ybeattaehedatanycarto^C^ ^ 

The fused bicyelie carbocveles 1 atL^K ' """^ 

Wcyclic eartocycle" gej^y ^t^.r^^' 

each Hng is satn^ „ _L.ed and^o J^'T 

each of the rings in th. ring systcn, a1 ^ 

f-cd bicclic cattocycesln Which t^'"" h 7^^'" 

«™.ed or nnsanuated. wi«, auachinent™! Iv^Z » 
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include: P*'^"^' ''"S- Representative examples 
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5 

The tenn "aryl" refers to aromatic mono- and poly-carbocyclic ring 
systems, wheiein the individual carbocyclic rings in the polyring systems may be 
fused or attached to each other via a single bond. Suitable aryl groups include, but are 
not limited to, phenyl, naphthyl, and biphenylenyl. 

10 The term "heterocycle" (and variations thereof such as "heterocyclic" 

or "heterocyclyl") broadly refers to a 4- to 8-membered monocyclic ring, 7- to 12- 
membered bicyclic ring system, or an 1 1 to 16-membered tricyclic ring system, any 
ring of which is saturated or unsaturated, and which consists of carbon atoms and one 
or more heteroatoms selected from N, O and S, and wherein the nitrogen and sulfur 

15 heteroatoms may optionally be oxidized, and the nitrogen heteroatom may optionally 
be quatemized. The heterocyclic ring may be attached at any heteroatom or carbon 
atom, provided that attachment results in the creation of a stable structure. When the 
heterocyclic ring has subsdtuents, it is understood that the substituents may be 
attached to any atom in the ring, whether a heteroatom or a carbon atom, provided 

20 that a stable chemical structure results. Representative examples of heterocyclics 
include piperidinyl, piperazinyl, azepinyl, pyrrolyl, pyrrolidinyl, pyrazolyl, 
pyrazolidinyl, inudazolyl, imidazolidinyl, triazolyl, tetrazolyl, imidazolinyl, pyridyl 
(or pyridinyl), pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, 
isoxazolidinyly morpholinyl, thiomorpholinyl, thiazolyl, thiazolidinyl, isotfaiazolyl, 

25 quinoxazolinyl, isothiazolidinyl, quinolinyl , isoquinolinyl, benzimidazolyl, 
thiadazoly], benzopyranyl, benzothiazolyl, benzoazolyl, furyl (or furanyl), 
tetxahydrofuryl (or tetrahydrofuranyl), tetrahydropuranyl, thienyl (alternatively 
thiophenyl), benzothiophenyl, oxadiazolyl, andbenzo-13-dioxacyclopentyl 
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(altOTiatively, 13-benzodioxolyI). Representative examples of heterocycUcs also 
include tetrahydrothienyl, tetrahydrodioxothienyl, thiadiazinanyl. dioxothiadiazinanyl, 
thiazinanyl, dioxothiazinanyl, dioxothiazolidinyl, and isodioxothiazoUdinyl. 
Representative examples of heterocyclics also include the following bicyclics: 
5 indolyl, benzotriazolyl, iimdazo(4^-b]pyjidinyl, dihydioiinida2o[4,5-blpyridinyl, 
pyrazolo[4^-c]pyridinyl, dihydropyrazolo[4^-c]pyridinyl. tetrahydropyrazolo[4^- 
cjpyridinyl, pyiroio[l^-a]pyrazinyl, dihydropyrrolofl^ajpyiazinyj, 
tetrahydropyrrolo[l,2-a]pyrazinyl, octahydropyiiolo[l^-a]pyrazinyl, isoindolyl, 
indazolyl, indolinyl, isoindolinyl, quinoxalinyJ, quinazolinyl, cinnolinyl, chromanyl, 

JO and isochromanyl. Additional representative examples of bicyclics include the 
following: phthalazinyl, purinyl, 1,6-naphthyridinyl, 1,8-napthyridinyl. 
dihydroindolyl, dihydroisoindolyl. tettahydroquinolyl, tetrahydroisoquinolyl, 
imida2oIl,2nfl]pyrimidinyl. 2,3-dihydroimidazo[2.1-i>][1.3Jthiazolyl. benzazepinyl, 
dihydrobenazepinyl, benzodiazepinyl, dihydrobenzodiazepinyl, and 

15 tetrahydrobenzodiazepinyl. Representative examples of heterocyclics also include the 
following tricyclics: phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta- 
carbolinyl, acridinyl, phenazinyl, and phenoxazinyl. 

Representative examples of heterocyclics also include the following 
saturated monocyclics: hexahydropyrimidinyl, thiazinanyl (e.g., i;2-thiazinanyl, 

20 alternatively named tetrahydro-U-thiazinyl), thiazepanyl (e.g.. 1.4.thiazepanyl, 
alternatively named hexahydro-l,4-thiazepinyl), azepanyl (alternatively 
hexahydroazepinyl), thiadiazepanyl (e.g., l,2>thiadiazepanyl), dithiazepanyl (e.g., , 
1,5,2,-dithiazepanyl), diazepanyl (e.g., 1,4-diazepanyl), and thiadiazinanyl (e.g., 
1 ,2,6-thiadiazinanyl). 

25 A representative unsaturated heterocycle is 




/ 

R , wherein p is an integer from zero to 4 and Ra is as defined above, and 

wherein each ring carbon is optionally and independently substituted witii -Ci^ 
alkyl. 

Representative examples of heterocyclics also include the following 
30 bicyclics: hexahydropyrazoJo[4,3-c]pyridinyI (e.g., 3a,4,5,6.7,7a-hexahydro-lH- 

pyrazolo[4,3c]pyridinyl), hexahydropurinyl (e.g., 2,3,4,5,6,7-hexahydro-IH-purinyl), 
hexahydrooxa2olo[3,4a]pyrazinyl, and l,2,3.4-tetrahydro-I,8-naphthyridinyl. 
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Fused ring het«x)cycles form a subset of the heterocycles as defined 
above; e.g., the tran "fused bicyclic hetenocycle" refers to a heteroatom-containing 
bicyclic ring system as defined in the preceding paragraph in which two adjacent 
atoms are shared by both rings. A subset of the fused bicyclic heterocycles is the 
fused bicyclic heterocycle containing carbon atoms and one or more heteroatoms 
selected from nitrogen, oxygen and sulfur, wherein one ring is a benzene ring and the 
other is a saturated or unsatiiated heteroatom-containing ring. Representative 
exan^)les of this subset include, but are not limited to. the following: 



10 




1 5 The term **heten)monocycle'* (and variations thereof such as 

"heteromonocyclyl" or "hetcromonocyclic") refers to a 4- to 8-membeied monocyclic 
ring which is saturated or unsaturated, and which consists of carbon atoms and one or 
more heteroatoms selected from N, O and S, and wherein the nitrogen aad sulfur 
heteroatoms may optionally be oxidized, and the nitrogen heteroatom may optionaUy 

20 be quatemized. The heterocyclic ring may be attached at any heteroatom or carbon 
atom, provided that attachment results in the creation of a stable structure. 
Representative examples of monoheterocycles are disclosed above. 

Heteix>aromatics form another subset of the heterocycles as defined 
above; i.e., the term "heteroaromatic" (alternatively, "heteroaryl") generally refers to a 
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heterocycle as defined above in which the ring system (whether mono- or poly-cyclic) 
is an aromatic ring system. The term "heteroaiomatic ring" refers to a monocyclic 
heterocycle as defined above which is an aromatic heterocycle. Representative 
examples of heteroaromatics include pyridyl, pynolyl, pyrazinyl, pyrimidinyl, 
5 pyridazinyl, thienyl (or thiophenyl), thiazoly], furanyl. imidazolyl, pyrazolyl, ' 
triazolyl. tetrazolyl, oxazolyl, isooxazolyl, oxadiazolyl. thiazolyl, isothiazolyl, and 
thiadiazolyl. 

Unless expressly set forth to the contrary, an "unsaturated" ring is a 
partially or fully unsaturated ring. For example, an "unsaturated monocyclic C6 

10 carbocycle" refers to cyclohexene, cyclohexadine. and benzene. 

The present inveation includes pharmaceutical compositions useful for 
inhibiting HIV integrase, comprising an effective amount of a compound of this 
invention, and a pharmaceutically acceptable carrier. Pharmaceutical compositions 
useful for treating infection by HIV, or for treating AIDS or ARC, are also 

15 encompassed by the present invention, as well as a method of inhibiting HIV 

integrase, and a metfiod of beating hrfection by HIV, or of tieating AIDS or ARC. 
Additionally, the present invention is directed to a pharmaceutical composition 
comprising a therapeutically effective amount of a compound of the present invention 
in combination with a therapeutically effective amount of an agent for treating HIV 

20 infection or AIDS selected from: 

(1) an antiviral agent useful for treating or preventing HTV 
infection or for treating AIDS (also referred to herein as an HIV/AIDS antiviral 
agent), 

(2) an anti-infective agent, and 
25 (3) an inununomodulator. 

The present invention also includes a compound of flie present 
invention for use in (a) inhibiting HIV protease, (b) preventing or heating infection by 
HIV, or (c) preventing, treating or delaying the onset of AIDS or ARC. The present 
invention also includes the use of a compound of the present invention as described 
30 above as a medicament for (a) inhibiting HIV integrase, (b) preventing or treating 
infection by HIV, or (c) preventing, tteating or delaying die onset of AIDS or ARC. 
The present invention further includes die use of any of the HIV integrase inhibiting 
compounds of tiie present invention as described above in combination with one or 
more mv/AIDS toeattnent agents selected from an HIV/AIDS antiviral agent, an anti- 
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infective agent, and an immunomodulator as a medicament for (a) inhibiting HIV 
integrase, (b) preventing or treating infection by HIV. or (c) preventing, treating or 
delaying the onset of AIDS or ARC, said medicament comprising an effective 
amount of the HIV integrase inhibitor compound and an effective amount of the one 

5 or mote treatment agents. 

The present invention also includes the use of a compound of the 
present invention as described above in the preparation of a medicament for (a) 
inhibiting HTV integrase, (b) preventing or treating infection by HIV, or (c) 
preventing, treating or delaying the onset of AIDS or ARC. 

10 The present invention furth^ includes the use of any of the HIV 

integrase inhibiting compounds of the present invention as described above in 
combination with one or more HIV/ AIDS treatment agents selected from an 

' HIvyAIDS antiviral agent, an anti-infective agent, and an immunomodulator for the 
manufacture of a medicament for (a) inhibiting HIV integrase, (b) preventing or 

15 treating infection by HIV, or (c) preventing, treating or delaying the onset of AIDS or 
ARC, said medicament comprising an effective amount of the HIV integrase inhibitor 
compound and an effective amount of the one or more treatment agents. 

The compounds of the present invention may have asymmetric centers 
and may occur, except when specifically noted, as mixtures of stereoisomers or as 

20 individual diastereoraeis, or enantiomers, with all isomeric forms being included in 

the present invention. 

When any variable (e.g., Ra, R^, R^. R^, etc.) occurs more than one 
time in any constituent or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 
25 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The term "substituted" (e.g., as in "phenyl ring, unsubstimted or 
substituted with from 1 to 5 substituents ...'') includes mono- and poly-substitution by 
30 a named substituent to the extent such single and multiple substitution is chemically 
allowed. For example, a carbocycle or heterocycle substituted with more than one 
substituent can have multiple substituents on the same ring atom to the extent it is 
chemically permitted. A ring sulfiir atom in a saturated heterocycle can, for example, 
typically be substituted witii 1 ( -S(=0)- ) or 2 oxo groups ( -SO2- ), 

* 
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The compounds of the present inventions are useful in the inhibition of 
HIV integrase, the prevention or treatment of infection by human immunodeficiency 
vims OSV) and the treatment of consequent pathological conditions such as AIDS. 
Treating AIDS or preventing or treating infection by HIV is defined as including, but 
5 not limited to, treating a wide range of states of HTV infection: AIDS, ARC (AIDS 
related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HIV. For example, the compounds of this invention are useflil in treating 
infection by HIV after suspected past exposure to HIV by e.g.. blood transfusion, 
exchange of body fluids, bites, accidental needle stick, or exposure to patient blo^ 
10 during suigoy. 

■ 

The compounds of this invention are useful in the preparation and 
execution of screening assays for antiviral compounds. For example, the 
compounds of this invention are useful for isolating enzyme mutants, which are 
excellent screening tools for more powerfiil antiviral compounds. Furthemore. 

15 the compounds of this invention are useful in establishing or determining the 
binding site of other antiviials to HIV integrase, e.g.. by competitive inhibition. 
Thus the compounds of this invention are commercial products to be sold for 
these purposes. 

The present invention also provides for the use of a compound of 
20 Fomula (I) or O-A) to make a pharmaceutical composition useful for inhibiting HIV 
integrase and in the treatment of AIDS or ARC. 

The compounds of tiie present invention may be administered in the 
fomi of pharmaceutically acceptable salts. The term "pharmaceuticaUy acceptable 
salt" is intended to include all acceptable salts such as acetate, lactoWonate. 

25 benzenesulfonate. laurate. benzoate. malate. bicarbonate, maleate. bisulfate', 
mandelate. bitartrate, mesylate, borate, methylbromide. bromide, methylnit^, 
calcium edetate. methylsulfate. camsylate. mucate. carbonate, napsylate. chloride, 
nitrate, clavulanate. N-methylglucamine. citrate, ammonium salt, dihydrochloride', 
oleate, edetate. oxalate, edisylate. pamoate (embonate). estolate, pahnitate, esylate*. 

30 pantothenate, fumarate, phosphate/diphosphate, gluceptate, polygalacturonate, 

gluconate, salicylate, glutamate. stearate. glycoUylarsanilate, sulfate, hexylresittcinate. 
subacetate, hydrabamine, succinate, hydrobromide. tannate. hydrochloride, tartrate, 
hydroxynaphthoate, teoclate, iodide, tosylate, isothionate, triethiodide, lactate, 
panoate, valerate, and the like which can be used as a dosage form for modifying the 
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solubility or hydrolysis characteristics or can be used in sustained release or pro-drug 
fomulations. Depending on the particular functionality of die compound of the 
present invention, phannaceutically acceptable salts of the compounds of this 
invention include those formed from cations such as sodium, potassium, aluminum, 
5 calcium, lithium, magnesium, zinc, and from bases such as ammonia, 

. ethylenediamine, N-methyl-glutamine, lysine, arginine, ornithine, choline, NJ^ - 
dibenzylethylene-diamine, chloropiocaine, diethanolamine, procaine, N- 
benzylphenethyl-amine, diethylamine, piperazine, tris(hydroxymethyl)aminomethane, 
and tetramethylanmionium hydroxide. These salts may be prepared by standard 
10 procedures, e.g. by reacting a free acid with a suitable organic or inorganic base. 
Where a basic group is present, such as amino, an acidic salt, i.e. hydrochloride, 
hydrobromide, acetate, pamoate, and the like, can be used as the dosage form. 

Also, in the case of an add (-COOH) or alcohol group being present, 
pharmaceutically acceptable esters can be employed, e.g. acetate, maleate, 
15 pivaloyloxymethyl, and the like, and those esters known in the art for modifying 
solubility or hydrolysis characteristics for use as sustained release or prodrug 
formulations. 

For these purposes, the compounds of ttie present invention may be 
administered orally, parenteraUy (including subcutaneous injections, intravenous, 
20 intramuscular, intrastema] injection or infusion techniques), by inhalation spray, or 
rectally, in dosage unit formulations containing conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 
compound) in reference to a compound of the invention each mean providing the 
25 compound or a prodrug of the compound to the individual in need of treatment. 
When a compound of the invention or prodrug thereof is provided in combination 
with one or more other active agents (e.g., antiviral agents useful for treating HIV 
infection or AIDS), "administration" and its variants are each understood to include 
concurrent and sequential provision of the compound or prodrug thereof and other 
30 agents. 

Thus, in accordance with the present invention there is further 
provided a method of treating and a pharmaceutical composition for treating HIV 
infection and AIDS. The treatment involves administering to a subject in need of 
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such treatment a phaimaceutical composiUon comprising a phannaceutical canier and 
a therapeuticaUy-effective amount of a compound of the present invention. 

As used herein, die teim "composition" is intended to encompass a 
product comprising the specified ingredients in the specified amounts, as well as any 
piDduct which results, directly or indirectly, from combination of the specified 
ingredients in the specified amounts. 

By "phannaceutically acceptable" it is meant the earner, diluent or 
excipient must be compatible with the odier ingredients of the formulation and not 
deleterious to the recipient thereof. 

The teraa "subject," (alternatively referred to herein as "patient") as 
used herein refers to an animal, preferably a mammal, most preferably a human, who 
has been the object of treatment, obs^vation or experiment. 

The term "therapeutically effective amount" as used hercm means 
tiiat amount of active compound or phaimaceutical agent that elicits die biological 
or medicinal response in a tissue, system, animal or human that is being sought by 
a researcher, veterinarian, medical doctor or other clinician, which includes 
alleviation of the symptoms of the disease being treated. 

These pharmaceutical compositions may be in the form of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible 
preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 
suppositories. 

When administered orally as a suspension, these compositions are 
prepared according to techniques weU-known in the art of pharmaceutical formulation 
and may contain microciystalline cellulose for imparting bulk, alginic acid or sodium 
alginate as a suspending agent, methylcellulose as a viscosity enhancer, and 
sweeteners/flavoring agents known in the art. As immediate release tablets, these 
compositions may contain microcrystalline cellulose, dicalcium phosphate, starch, 
magnesium stearate and lactose and/or other excipients, binders, extenders! 
disintegrants, diluents and lubricants known in the art. 

When administered by nasal aerosol or inhalation, these compositions 
are prepared according to techniques well-known in tiie art of phannaceutical 
formulation and may be prepared as solutions in saline, employing benzyl alcohol or 
other suitable preservatives, absorption promoters to enhance bioavailability, 
fluorocarijons, and/or otfier solubilizing or dispersing agents known in the arl. 
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The injectible solutions or suspensions may be fonnulaled according to 
known art. using suitable non-toxic, parenterally-acceptable diluents or solvents, such 
as mannitol, 1,3-butanediol. water, Ringer*s solution or isotonic sodium chloride 
solution, or suitable dispersing or wetting and suspending agents, such as sterile, 
5 bland, fixed oils, including synthetic mono- or diglycerides, and fatty acids, including 
oleic acid. 

When rectally administered in the form of suppositories, fliese 
compositions may be prepared by mixing the drug with a suitable non-irritating 
excipient, such as cocoa butter, synthetic glyceride esters of polyethylene glycols, 
10 which arc solid at ordinary temperatures, but liquefy and/or dissolve in the rectal 

cavity to release the drug. 

The compounds of this invention can be administered orally to humans 
in a dosage range of 0.1 to 1000 mg/kg body weight in divided doses. One preferred 
dosage range is 0.1 to 200 mg/kg body weight orally in divided doses. Another 
15 preferred dosage range is 0.5 to 100 mg/kg body weight orally in divided doses. For 
oral administration, the compositions are preferably provided in the form of ublets 
containing 1.0 to 1000 milligrams of the active ingredient, particularly 1.0, 5.0, 10.0, 
15.0. 20.0, 25.0, 50.0, 75.0, 100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 
750.0, 800.0, 900.0, and 1000.0 milligrams of the active ingredient for the 
20 symptomatic adjustment of the dosage to the patient to be treated. It will be 

understood, however, that the specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
25 time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

The present invention is also directed to combinations of the HTV 
integrase inhibitor compounds with one or more agents useful in the treatment of HTV 
infection or AIDS. For example, the compounds of this invention may be effectively 
30 administered, whether at periods of pre-exposure and/or post-exposure, in 

combination with effective amounts of the HIV/AIDS antivirals, imunomodulators, 
antiinfectives, or vaccines useful for treating HIV infection or AIDS, such as those in 
the following Table. 
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ANTTVIRALS 



DnigName 

A]i^)renavir 

141 W94 

GW141 

Abacavir 

GW 1592 

1592U89 

Acemannan 



Manufacturer 
Glaxo Wellcome 



Acyclovir 

AD-439 
AD-519 

Adefovir dipivoxil 
AI^721 

Alpha Interferon 

* 

Ansamycin 
LM427 



Antibody which 
neutralizes pH 
labile alpha aberrant 
Inteifeion 
AR177 

beta-fluoro-ddA 



Glaxo Welcome 



Canington Labs 
(Irving, TX) 

Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystenfis 
Gilead Sciences 
Ethigen 

(Los Angeles, CA) 
Glaxo Wellcome 

Adria Laboratories 
(Dublin, OH) 
Erbamont 
(Stamfoid, CT) 
Advanced Biotherapy 
Concepts 

(Rockville, MD) 

Aronex Phaim 
Natl Cancer Institute 



Indication 

HIV infection, ADDS. 
ARC 

(protease inhibitor) 

IDV infection, ADDS, 
ARC 

(reverse transcriptase 

inhibitor) 

ARC 



HIV infection, AIDS, ARC, 

in combination with AZT 

HTV infection, AIDS, ARC 

HTV infection, AIDS, ARC 

HTV infection 

ARC. PGL, HIV positive, 

AIDS 

Kaposi's sarcoma, HTV, in 
combination w/Retrovir 
ARC 



AIDS, ARC 



HTV infection, AIDS, ARC 
AIDS-associated diseases 
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BMS-232623 
(CGP-73547) 

BMS-234475 
(CGP-61755) 

a-1012 
Cidofovir 

CunUan sulfate 

Cytomegalovirus inimune 

globin 

Cytovene 

Ganciclovir 

Delaviridine 

Dextran Sulfate 
ddC 

Dideoxycytidine 
ddl 

Dideoxyinosine 

mozenavir 
(DMP-450) 

ELIO 



Bristol-Myers Squibb/ 
Novaitis 

Bristol-Myers Squibb/ 
Novartis 

Wamer-Lambert 
Gilead Science 

AJI Phaima USA 
Medlnunune 

Syntex 

Pharmacia-Upjohn . 

Ueno Fine Cbem. 
Ind. Ltd. (Osaka, Japan) 
Hoffman-La Roche 

Bristol-Myers Squibb 
AVID 

(Camden, NJ) 

Elan Corp, PLC 
(Gainesville, GA) 
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mv infection, AIDS, 
ARC 

(protease inhibitor) 
mv infection, AIDS, 
ARC 

(protease inhibitor) 
KV-l infection 
CMV retinitis, herpes, 
papillomavirus 
HTV infection 
CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

HIV infection, AIDS, 
ARC 

(protease inhibitor) 
AIDS, ARC, HIV 
positive asymptomatic 
HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC; 
combination with AZr/d4T 

HTV infection, AIDS, 
ARC 

(protease inhibitor) 
HIV infection 
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Efavixenz 

(DMP 266) 

(-) 6-Chloio-4(S)- 

cyclopropylethynyl- 

4(S>'trifluoro-methyl-- . 

l»4-dihydro-2H-3,l- 
benzoxazin-2-one, 

« 

Famciclovir 
FTC 

GS 840 



HBY097 
Hypericin 

Recombinant Human 
Interferon Beta 
Interferon alfa^nS 
Indinavir 



Compound A 

ISIS 2922 
KNI-272 



DuPont (SUSTIVA®), 
MeicJc (STOCRIN®) 



Smith Kline 
Emory University . 

Gilead 



Hoechst Marion Roussel 

VlMRxPharm. 
Triton Biosciences 
(Almeda, CA) 
Interferon Sciences 
Merck 



Merck 



ISIS Pharmaceuticals 
Natl Cancer Institute 



HIV infection, AIDS, 
ARC 

(non-nucleoside RT 
inhibitor) 



heipes zoster, hejpes 
simplex 

HIV infection, AIDS, ARC 
(reverse transcriptase 
inhibitor) 

mv infection, AIDS, ARC 
(reverse transcriptase 
inhibitor) 

mv infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 
mv infection, AIDS, ARC 
ADDS, Kaposi's sarcoma, 
ARC 

ARC, AIDS 

HIV infection, AIDS, ARC, 

asymptomatic mV positive, 

also in combination with 

AZr/ddl/ddC 

mv infection, AIDS, 

ARC, asymptomatic HIV 

positive 

CMV retinitis 

mv -assoc. diseases 
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Lamivudine, 3TC 



Lobucavir 
Nelfinavir 

Nevirapine 

Novapien 

Peptide T 

Octapeptide 

Sequence 

Trisodium 

Phosphonoformate 

PNnJ«140690 

Probucol 
RBC-CD4 

Ritonavir 

(ABT-538) 

Saquinavir 

Stavudine; d4T 
Didehydrodeoxy- 
thymidine 
Valaciclovir 

Viiazole 

Ribavirin 

VX-478 



Glaxo WeDcome 



Bristol-Myers Squibb 

Agouron 

Pharmaceuticals 

Boeheringer 

Ingleheim 

Novaf eron Labs, Inc. 
(Akron. OH) 
Peninsula Labs 
(Behnont. CA) 



HTV infection, ADDS, 
ARC (reverse 
transcriptase inhibitor); 
also with AZT 
CMV infection 
mv infection, AIDS, 
ARC (protease inhibitor) 
fflV infection, AIDS. 
ARC (protease inhibitor) 
HTV inhibitor 

AIDS 



Astra Pharm. 
Products, Ihc 

Pharmacia Upjohn 

Vyrex 

Sheffield Med, Tech 
(Houston TX) 
Abbott 

Hofimann-LaRoche 
Bristol-Myers Squibb 



CMV retinitis, IHV infection, 

other CMV 

infections 

HIV infection, AIDS, ARC 
(protease inhibitor) 
mv infection, AIDS 
mv infection, AIDS, 
ARC 

mv infection, AIDS, 
ARC (protease inhibitor) 
mv infection, AIDS, 
ARC (protease inhibitor) 
mv infection, AIDS, ARC 



Glaxo Wellcome 

Viratek/ICN 
(Costa Mesa, CA) 
Vertex 



genital HS V & CMV 
infections 
asymptomatic fflV 
positive, LAS, ARC 
mv infection, AIDS, ARC 
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Zaicitabine 



Zidovudine; AZT 



ABT-378; Lopinavir 

ABT-378/r; contains 
lopinavir and ritonavir; 
Kaletra 

JE2147/AG1776 

T-20 

T.1249 

atazanavir 
(BMS 232632) 
PRO 542 

PRO 140 

TAK-779 



DPC681&DPC684 



DPC 961 & DPC 083 



HofEmann-La Roche 



Glaxo Wellcome 



Abbott 



Abbott 



Agouron 



Tnmeris 



Trimeris 



Bristol-Myers-Squibb 



Progenies 



Progenies 



Takeda 



DuPont 



DuPont 



HIV infection, ATOS, ARC, 
with AZT 

mV infection, AIDS, ARC, 
Kaposi's sarcoma in 
combination with other 
therapies (reverse 
transcriptase inhibitor) 
mV infection, AIDS, ARC 
(protease inhibitor) 
mV infection, AIDS, ARC 
(protease inhibitor) 

HIV infection, AIDS, ARC 

(protease inhibitor) 

fflV infection, AIDS, ARC 

(fusion inhibitor) 

mV infection, AIDS, ARC 

(fusion inhibitor) 

mV infection, AIDS, ARC 

(protease inhibitor) 

HIV infection, AIDS, ARC 

(attachment inhibitor) 

mV infection, AIDS, ARC 

(CCR5 co-ieceptor inhibitor) 

HIV infection, AIDS, ARC 

(injectable CCR5 receptor 

antagonist) 

mV infection, AIDS, ARC 
(protease inhibitors) 
HIV infection AIDS, ARC 
(nonnucleoside reverse 
transcriptase inhibitors) 
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Trizivir (contains abacavir, GlaxoSnuthKline 

lamivudine, and 

zidovudine) 

tipranavir (PNU-140690) Boehringer Ingelheim 

• (purchased from 
Phannada & Upjohn) 
tenofovir disoproxil Gilead 
fumarate 



TMC-120 & TMC-125 



TMC-126 



Tibotec 



Tibotec 



HIV infection. AIDS, ARC 
(reverse transcriptase 
inhibitors) 

HIV infection, AIDS, ARC 
(protease inhibitor) 

HIV infection, AIDS, ARC 
(reverse transcriptase 
inhibitor) 

mv infections, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitors) 
mv infection, AIDS, ARC 
(protease inhibitor) 



IMMUNO-MODULATORS 



Drug Name 
AS-101 
Bropirimine 
Acemannan 

CL246,738 

ELIO 

FP-21399 

Gamma Interferon 



Manufacturer 
Wyeth-Ayerst 
Pharmacia Upjohn 
Carrington Labs, Inc. 
(Irving, TX) 
American Cyanamid 
Lederle Labs 
Elan Corp, PLC 
(Gainesville, GA) 
Fuki InmiunoPhaim 

Genentech 



Indication 
AIDS 

advanced AIDS 
AIDS, ARC 

AIDS, Kaposi's sarcoma 

HIV infection 

blocks mV fusion with 
CD4+ceDs 

ARC, in combination w/TNF 
(tumor necrosis factor) 
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Granulocyte 

Macrophage Colony 

Stimulating 

Factor 

Granulocyte 

Macrophage Colony 

Stimulating 

Factor 

Granulocyte 

Macrophage Colony 

Stimulating Factor 

HTV Core Particle 

Immunostimulant 

11^2 

InterIeukin-2 

Interleukin-2 
IL-2 

Interleukin-2 

(aldeslukin) 

Immune Globulin 

Intravenous 

(human) 

IMREG^l 

IMREG~2 

Imuthiol IMethyl 
Dithio Carbamate 
Alpha-2 
Interferon 
Methionine- 
Enkephalin 



Genetics Institute 
Sandoz 



AIDS 



Hoeschst-Roussel 
Immunex 



Schering-Plough 



Rorer 



Cetus 



Hoffman-La Roche 

Immunex 

Chiron 



Cutter Biological 
(Berkeley, CA) 

Imreg 

(New Orleans, LA) 
Imreg 

ONew Orleans, LA) 
Merieux Institute 

Schering Plough 

TNI Pharmaceutical 
(Chicago, IL) 



AIDS 



AIDS, combination w/AZT 



seropositive HIV 
AIDS, in combination 

w/Azr 

AIDS, ARC, HIV, in 
combination w/AZT 
ADDS, increase in CD4 cell 
counts 

pediatric AIDS, in 
combination w/AZT 

ADDS, Kaposi's 
sarcoma, ARC, POL 
AIDS, Kaposi's sarcoma, 
ARC, PGL 
AIDS, ARC 

Kaposi's sarcoma w/AZTT, 
AIDS 

AIDS, ARC 
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MTP-PE 

Muramyl-Tripeptide 

Granulocyte 

Colony Stimulating 

Factor 

RejDune 

rCD4 

Recombinant 

Soluble Human CD4 

TCD4-Ig(j 

hybrids 

Recombinant 

Soluble Human CD4 

Interferon 

Alfa 2a 

SK&F106528 

Soluble T4 

Thymopentin 

Tumor Necrosis 
Factor; TNF 
etanercept 

infliximab 



Ciba-Geigy Corp. 



Amgen 



Kaposi's sarcoma 

AIDS, in combination 
w/AZr 



Immune Response Corp. inmiunotherapeutic 
Genentech ADDS, ARC 



Biogen 

Hoffman-La Roche 

Smith Kline 

Lxonunobiology 
Research Institute 
Genentech 



Immunex Corp 
(Enbrel®) 

Centocor (Remicade®) 



ADDS. ARC 
AIDS, ARC 

Kaposi Is sarcoma, AIDS, 
ARC, in combination w/AZT 
HIV infection 

HIV infection 

ARC, in combination 
w/gamma Interferon 
rheumatoid arthritis 

rheumatoid arthritis and 
Crohn's disease 



ANn-INFECnVES 



Drug Name 
Clindamycin with 
Primaquine 
Fluconazole 



Manufacturer 
Pharmacia Upjohn 

Pfizer 



Indication 
PC? 

cryptococcal meningitis, 
candidiasis 
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PastiDe 

Nystatin Pastille 

Qmidyl 

Eflomithine 



' Squibb Corp. 



Memell Dow 



piBvention of oral candidiasis 



PCP 



Pentamidine 

Isethionate (IM & IV) 

Trimethoprim 

Trimethoprim/sulfa 

Piritrexim 

Pentamidine 

isethionate for 

inhalation 

Spiramycin 

Intraconazole- 

R51211 

Trimetnexate 



LyphoMed 
(Rosemont, IL) 



Burroughs Wellcome 
Fisons Corporation 



Rhone-Poulenc 



Janssen Phann. 



Warner-Lambert 



PCP treatment 

antibacterial 
antibacterial 
PCP treatment 
PCP prophylaxis 



Cryptosporidia diarrhea 

histoplasmosis; cryptococcal 

meningitis 

PCP 



Drug Name 
Daunorubicin 
Recombinant Human 
Erythropoietin 
Recombinant Human 
Growth Hormone 
Leukotriene B4 Receptor 
Antagonist 
Megestrol Acetate 

Soluble CD4 Protein and 

Derivatives 

Testosterone 



OTHOER 

Manufacturer 
NeXstar, Sequus 
Ortho Pharm. Corp. 

Serono 



Bristol-Myers Squibb 



Alza, Smith Kline 



Indication 
Karposi's sarcoma 
severe anemia assoc. with 
AZT therapy 

AIDS-related wasting, 
cachexia 

HIV infection 

treatment of anorexia assoc. 

w/ASDS 

HTV infection 

ADDS-related wasting 
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Total Enteral Norwich Eaton diarrhea and malabsoiptioB, 

Nutrition Pharmaceuticals related to AIDS 

It will be understood that the scope of combinations of the compounds 
of this invention with HTV/AIDS anti virals, immunomodulators, anti-infectives or 
vaccines is not limited to the list in the above Table, but includes in principle any 
5 combination with any pharmaceutical composition useful for the treatment of HIV 
infection or AIDS. When employed in combination with the compounds of the 
invention, the HIV/AIDS antivirals and other agente are typically employed in their 
conventional dosage ranges and regimens as reported in the art, including the dosages 
described in the Physicians' Desk Reference . 54^ edition. Medical Economics 
10 Company, 2(X)0. The dosage ranges for a compound of the invention in these 
combinations are the same as those set forth above just before the Table. 

Preferred combinations are simultaneous or sequential tieatments of a 
compound of the present invention and an inhibitor of HIV protease and/or a non- 
nucleoside inhibitor of HIV reverse transcriptase. An optional fourth component in 
15 the combination is a nucleoside inhibitor of HIV reverse transcriptase, such as AZT, 
3TC, ddC or ddl. A preferred inhibitor of HIV protease is the sulfate salt of indinavir, 
which is N-(2(R)-hydroxy-l(S)4ndanyl>2(R)-phenylmethyl-4-(S)-hydroxy--5<H^^ 
(3-pyridyl-methyl>2(S)-NHt-butylcarboxamido>piperazinyl))-pentane^ 
ethanolate, and is synthesized according to US 5413999. Indinavir is generally 
20 administered at a dosage of 800 mg three times a day. Other preferred protease 

inhibitor are nelfinavir and ritonavir. Another preferred inhibitor of fflV protease is 
saquinavir which is administered in a dosage of 600 or 1200 mg tid. Still another 
preferred protease inhibitor is Compound A, which is N-(2(R)-hydn>xy-l(S)-indanyl)- 
2(R>phenybnethyl-4(S)-hydioxy-5-(H4K2-benzo[b]furanyhnethy^ 
25 butylcarboxamido)piperazinyl))pentaneamide, preferably administered as the sulfate 
salt. Compound A can be prepared as described in US 5646148, Preferred non- 
nucleoside inhibitors of HIV reverse transcriptase include ef avirenz. The preparation 
of ddC, ddl and AZT are also described in EPO 0,484,071. These combinations may 
have unexpected effects on limiting the spread and degree of infection of HIV. 
30 Preferred combinations include a compound of the present invention with the 

following (1) indinavir with ef avirenz, and, optionally, AZT and/or 3TC and/or ddl 
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and/or ddC; (2) indinavir, and any of A2T and/or ddl and/or ddC and/or 3TC, in 
particular, indinavir and AZT and 3TC; (3) stavudine and 3TC and/or zidovudine; (4) 
zidovudine and lamivudine and 141 W94 and 1592U89; (5) zidovudine and 
lamivudine. 

5 Another prefened combination is a compound of the present invention 

with indinavir and Compound A and optionaUy with one or more of efavircnz, AZT, 
3TC, ddl and ddC. In one embodiment of this combination, the weight raUo of 
indinavir to Compound A is from about 1:1 to about 1:2, wherein the amount of 
indinavir employed is in the range of from about 200 to about 1000 mg. Indinavir and 
10 Compound A can be administered concunently or sequentially in either order from 
one to three times per day. 

In such combinations the compound of the present invention and other 
active agents may be administered together or separately. In addition, the 
administration of one agent may be prior to, concuirent to, or subsequent to the 
1 5 administration of other agent{s). 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, are as follows: 

DEAD = diethylazodicarboxylate 
DMF = N J^-dimethylformamide 

20 DMPU = 1.3-dimethyl-3,4,5,6-tetrahydro-2(lH)-pyrimidinone 

DMSO = dimethylsulfoxide 

EDC = l-ethyI-3-(3-dimethylaminopropyI) carbodiimide 
ES MS - electrospray jnass spectrometry 
Et = ethyl 

FAB HRMS = fast atom bombardment high resolution mass spectroscopy 
FAB MS = fast atom bombardment mass spectroscopy 
HOBt = l-hydroxy benzotriazole hydrate 
HPLC = high performance liquid chromatography 
i-Pr = isopropyl 
30 Me = methyl 



25 
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10 



MsCl = methanesulfonyl chloride (or mesyl chloride) 

NBS = N-bromosucciniimde 

NIS = N-iodosuccinimide 

NMR = nuclear magnetic resonance 

Ph = phenyl 

PMBCl =p-methoxyben2yl chloride 
It and RT ='room temperature 
TFA = trifluoroacetic acid 
THF = tetrahydrof uran 



Hie compounds of the present invention can be readily prepared 
according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials, reagents and conventional synthesis 
procedures. In these reactions, it is also possible to make use of variants which are 

15 themselves known to those of ordinary skill in this art, but are not mentioned in 

greater detail. Furthermore, other methods for preparing compounds of the invention 
will be readily apparent to the person of ordinary skill in the art in light of the 
following reaction schemes and examples. Unless otherwise indicated, all variables 
are as defined above. 

20 The compounds of the present invention can be prepared by the 

coupling of suitable (poly)azanaphthenyl carboxylic acids (or acid derivatives such as 
add halides or esters) with the appropriate amines, as represented by the following 
general scheme: 
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SCHEME 1 




Compound I 

Methods for coupling carboxylic acids with amines to form carboxamides are well 

5 known in the art. Suitable methods are described, for example, in Jeny March, 
Advanced Organic Chemistry . Srd edition, John Wiley & Sons, 1985, pp. 370-376. 
Amines of formula 1-1 can be prepared using the methods described in Richaid 
Larock, Comprehensive Organic Transformations. VCH Publisher Inc, 1989, pp 385- 
438, or routine variations thereof. Azanaphthenyl and polyazanaphthenyl carboxylic 

10 acids of formula 1-2 can be prepared using methods described in Ochiai et al., 

Cheni.BeK 1937, 70: 2018, 2023; Albert et al., J.Chem,Soa 1952, 4985, 4991; and 
Barhn et al., AustJ,Chem. 1990, «: 1175-1181; or routine variations thereof. 
Schemes 2-16 below illustrate and expand upon the chemistry portrayed in Scheme 1. 

In Scheme 2, following the procedure set forth in Omstein et al., J. 

15 Med. Chem. 1989, 32: 827-833, a cyclic anhydride such as quinolinic anhydride (i.e., 
2l = Z2 = Z3 = CH in 2-1) can be opened with isopropanol to provide mono acid 2-2, 
which can be converted to the corresponding acyl chloride 2-3 (e.g., by refluxing 
thionyl chloride). Acyl chloride 2-3 can then be reduced (e.g., with NaBILj or 
LiBH4) to the corresponding alcohol 2-4, which can be converted to the 

20 corresponding bromide through the action of bromine in the presence of 
triphenylphosphine. Alkylation of the bromide with the sodium anion of 
phenylsulfonamide 2-S in a polar aprotic solvent like DMF can provide sulfonamide 
2p6, which can be treated with a base (e.g., alkali metal alkoxide such as sodium 
methoxide) to provide the bicyclic ester 2-7 via a Dieckmann cyclization. 



-85- 



wo 02/30426 PCTAJSOl/31550 



Saponification of the ester (e.g., with aqueous NaOH at rejQux) will afford the acid 2- 
8. Hie acid 2-8 can be activated with triphosgene and coupled with a variety of 
amines to provide the compounds of the invention 2-9. 

The starting anhydrides of formula 2-1 can be prepared via methods 
5 described in Philips et al., Justus Uebigs Ann. Chem. 1 895, 288: 2535; Bemthsen et 
al., ChentBeK 1887; 20: 1209; Bly et al., J.Org,Chenu 1964. 29: 2128-2135; and 
Kiapcho et al., J^HeterocyclChem. 1993, 30: 1597-1606; or routine variations 
thereof. 



10 SCHEME 2 




iPrOH. reflux Z?^^V^OH 



O 

SOCI2 



-ft- 



reflux 



2-2 



O 



Z^^Y^?* , ^'^V^OH l,Br2.PPh3 

o ' 

2-3 2^ 



ii. NaH, 



2-5 H J 



Ph02S^j^^'-s^0Me 



O ' OH O 



15 2-6 2.7 
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"V^N a3CO(co)ocx;i3, iPfgNEt 




Scheme 3 depicts an alternative synthesis in which alcohol 2-4 can 
undergo the Mitsunobu reaction with the phenylsulfonamide of glycine methyl ester 
S to provide 3-1. The sulfonamide 3-1 can again be elaborated to provide the acid 2-8, 
which can be coupled with a variety of amines using standaid reagents to provide the 
compounds of the invention 2-9. 



SCHEME 3 

Zff'^Y^O^^ DEAD.PPh3 ^ -T^^kf^ ° NaOMe 
10 ° " ^ 3-1 2 Aa 
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Scheme 3A depicts (for a napthyridine core) a variation of the 
synthesis shown in Scheme 3, wherein the acid 3A-2 is reacted with ethyl 
5 chloroformate to form the mixed anhydride 3A-3, which is leduced to alcohol 3A-4. 




3A-1 3A-2 3A-3 



NaBK 



THF 



3A-4 



O 



O /-COaMe 

V V-R-WH 




DEAD 

PPhg 



S-NH 

It 

O 




THF 



N 



SOaPhCHg 
COgMe 

O 



3A-5 
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NaOMe 
NaOH 




NBS 



CHCI3 




3A-7 



OH O 



10 



Halogen substituted compounds of the present invention can be 
prepared as shown in Scheme 4. The acid chloride 2-3 can be reacted with glycine 
methyl ester to provide the amide 4-1. Dieckmann cyclization of the ester 4-1 with a 
sodium alkoxide base in an alcoholic solvent like methanol will provide phenol 4-2., 
which can be reacted with phosphorous oxychloride, followed by methanolysis of the 
intermediate phosphonate esters to provide 4»-3. The ester bond of 4-3 can react 
selectively with suitable amines (e.g., l-(lH-indoI-2-yl)methanamine is depicted in 
Scheme 4) to provide the corresponding halogcnated derivative 4-4. 



SCHEME 4 




o I 

4-1 



OMe 



NaOMe 
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OH O 
4-4 



The preparation of compounds that feature additional subsdtuents can 
be achieved as shown in Scheme 5. Oxidation of the alcohol 2-4 with manganese 
S dioxide in an inert solvent such as methylene chloride will provide aldehyde The 
addition of Grignard reagents (such as phenyl magnesium biomide) to aldehyde 
moiety 5-1 can occur regioselectively to provide the alcohol 5-2, which can then be 
elaborated to the compounds of the invention 5-6. 



10 SCHEME 5 



V^OH MnOg Z^'^V^O G-MgBr 
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5 A further synthetic route to prepare compounds that are the subject of 

the invention is shown in Scheme 6. This methodology allows access to 
naphthyridine derivatives that are substituted at the 2, 3, 4 and 5 positions. Briefly, a 
2-substituted 5-hydroxypyridine derivative 6-1 can be treated with bromine to 
undergo bromination at the 6 position to afford 6-2, which can be converted to the 

10 methoxypyridine 6-3 and then oxidized to the corresponding N-oxide 6-4. The N- 
oxide can be nitrated to provide 6-5. Reduction of 6-5 with iron in the presence of 
ammonium chloride can provide the aniline 6-6, which can be reacted with an 
alpha,beta-unsaturated aldehyde or ketone in the presence of an acid catalyst like 
sulfuric acid to provide 6-7 via an annulation. The bromide 6-7 can be elaborated to 

15 the amide 6-9 via a sequence of carbonyJation and amidation reactions. 

2-Substituted 5-hydroxypyridine derivatives of formula 6-1 can be 
prepared via methods described in Sorm et al., CollectCzecfLCliem..Commun..i949, 
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14: 331,342; and Saksena et al.. Tetrahedron Lcff.1993, 34: 3267-3270: or routine 
variations thereof. 



SCHEME 6 




Bt2, py 




[py = pyridine] 



K2CO3, Mel 




H2O2 urea 




H2SO4, HNO3 



OMe 
6-4 




Fe. NH4CI 



10 




H2SO4, Nal 



MeO 





solvent reflux 



H 
N 



^-5 



NaOAc, CO, MeOH 

Ph2P(CH2)3PPh2, 

Pd(0Ac)2 




[J^ = (un)5ubstituted heteroaryl] 



Compounds of the invention that comprise an amino substituent at the 
5 position can be prepared in the manner set forth in Schemes 7 and 8. Bromination 
15 of the phenol 7-1 occurs regioseJectively upon treatment with NBS in an inert solvent 
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like methylene chlQride to afford 7-2. Reaction of this bromide with an amine at 
elevated temperatures in the presence of a polar solvent such as DMPU affords 
compounds of the invention 7-3. Similar reaction of the hroroide 7-2 (Scheme 8) with 
a diamine such as ethylene diamine in DMF as solvent will affonl the foimylated 
5 derivative 8-1 in addition to the expected diaminoethane derivative. 

SCHEME? 




O OH 
7-3 



J ^ (un}sub5tjtuted heteroaryl 
RP, R'' = H; alkyj; alkyj substituted with. e.g.. OH, alkoxy, 
cark)ocycle, or heterocycle; (unjsubstituted carbocycle, or 
(un)substituted heterocycle 

10 SCHEMES 




O OH O OH 

7-2 8-1 
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Preparation of aryl and heteroaryl derivatives via palladium cross 
coupling of the chloride 9-1 and the requisite bononic adds are depicted in Scheme 9. 



SCHEME 9 




OMe 



OH O 



4-3 



PMBCI, CS2CO3 
DMF 




OMe 



J^-B{0H)2 
Pd(PPh3)4 



OMe 




OMe 



H 



solvent reflux 



OMe 




9.3 OH O 



= (un)substltuted heteroaryl 

= (un)substituted aryl or heteroaryl 



(Hete2To)ary]oxy, (hetero)arylamino, and (heteroaryl)thioxy derivatives 
10-2. 11-2, and 12-2 respectively can be prepared as shown in Schemes 10 to 12, 
which exemplify the procedure for the naphthyridine core. The corresponding sulfone 
derivatives 12-2 can be obtained by oxidation of the sulfides 12-1 with either ozone or 
3-chIoroperben2oic acid as shown in Scheme 12. 
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SCHEME 10 




O OH 
12-^2 



10 Preparation of compounds of the invention substituted with an 

acetylene can be prepared according to Scheme 13, which exemplifies the procedure 
for the naphthyridine core. Following protection of the iodide 13-2 as its benzoate 
13-3, the acetylenic group (for example propynol) can be appended by employing a 
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suitable palladium catalyst in the presence of copper iodide. Amioolysis of the ester 
13-4 will afford the amide 13-5 with coDCojnitant deprotecdon of the benzoate ester. 
Alternately the ester 13^ can be converted to the corresponding amine and sulfone 
derivatives as shown in Schemes 14 and IS. Scheme 16 shows that the preparation of 
S the nitrile derivative 16-2 can be achieved via a palladium catalyzed cyanation of the 
iodide 13-4. 

SCHEME 13 



10 




OH O 
13-5 
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SCHEME 14 



OH 



II 




i. MsCI. NEt3, CHCIs 

ii. K2CO3 



amine 



O^^O O 




13-4 



AM = acyclyl-, cyclyl-, or 
heterocyclyl-amino 



CHg-AM 

II 
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SCHEME 15 




OH O 

15-2 



SCHEME 16 
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In the processes for preparing compounds of the present invention set 
forth in the foregoing schemes, functional groups in various moieties and substituents 
may be sensitive or reactive under the reaction conditions employed and/or in the 
5 presence of the reagents employed. Such sensitivity/reactivity can interfere with the 
progress of the desired reaction to reduce the yield of the desired product, or possibly 
even preclude its formation. Accordingly, it may be necessary or desirable to protect * 
sensitive or reactive groups on any of the molecules concerned. Protection can be 
achieved by means of conventional protecting groups, such as those described in 

10 Protective Groups in Organic Chemistrv , ed. JJF.W. McOmie, Plenum Press, 1973 
and in T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis . John 
Wiley & Sons, 1991. The protecting groups may be removed at a convenient 
subsequent stage using methods known in the art. Alternatively the interfering group 
can be introduced into the molecule subsequent to the reaction step of concern. For 

15 example, if one or more of the substituents Rl, r2, r3, and R4 in compound 1-1 can 
interfere with the coupling reaction between compounds 1-1 and 1-2 of Scheme 1, the 
substituent can be incorporated into the molecule in a post-coupling step to afford 
Compound I. 

20 The following examples serve only to illustrate the invention and its 

practice. The examples are not to be construed as limitations on the scope or spirit of 
the invention. 

EXAMPLE 1 

25 2-<{[(8-hydroxy-l,6-naphthyridin-7-yl)carbonyl]amino}methyl)-lH-ben2iinida^ 




Step 1: Preparation of 3-{ (Metiioxycarbonyhnethyl-(toluene-4-sulfonyl)- 

aminol-methvll-pY ridine-2-carboxvlic acid isonropvl ester 
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Isopropyl 3-(hydroxymethyl)pyridine-2-carboxylate (prepared in 
accordance with P. Omstein et. al. J. Med Chem. 1989, 32, 827) (200g, 1.02 mol), 
methyl N-[(4-methyIphenyI)sulfonyl]glycinate (249g, 1.02 mol), and 
triphenylphosphine (403g, 1.5 mol) were dissolved in dry THF (3000mls) and cooled 
5 to zero degrees under N2. The diethylazodicarboxylate (DEAD) (267.6 g, 1.5 mol) 
was dissolved in dry THF (250 mis) and placed in a 500 ml addition funnel. The 
DEAD was added dropwise over 1 hour. The ice bath was removed and the reaction 
was allowed to warm slowly to RT. After 2 hours, the reaction was checked by 
' HPLC ( above conditions) and some glycinate remained. More starting leagpnts were 
10 added and the reaction was left to stir at RT. After 30 min, the reaction was checked 
again and saw a very small amount of the glycinate remaining. Concentrated reaction 
down to a reddish-orange oil that was carried onto the next step. 

Step 2 : Preparation of metbvl 8-hvdroxv-L6-napbthvndine-7-<;arboxvlate 

15 3 - { IMethoxycarbonylmethyl-(toluene-4-sulf onyl)-amino]-methyl } - 

pyridine-2-<:arboxylic acid isopropyl ester (1.02 mol) was dissolved in dry methanol 
(4000ml) and cooled to zero degrees under nitrogen. Then via addition funnel, 
sodium methoxide (137.8g, 2.5 mol) was added slowly to avoid any exotherm. The 
reaction was stirred at zero degrees, and checked by HPLC after 1.5 hours and was 

20 found to be completed. The solvent was removed in vacuo to obtain a teddish-orange 
oil, which was partitioned between water (IL) and ethyl acetate (IL). The organic 
layer was back extracted with saturated sodium bicarbonate solution. The pH of the 
aqueous layer was adjusted to 7, and the layer was maintained at this pH while 
extracting with methylene chloride. The organic layer was dried with Na2S04, 

25 filtered, and the solvent was removed in vacuo to obtain a tan solid. The solid was 
dissolved in hot ethyl acetate, and the solution was filtered while hot to filter out any 
insoluble material. The product precipitated upon cooling. The precipitate was then 
filtered and dried in a vacuum oven. The filtrate was lecrystallized by concentrating 
the filtrate and redissolving the resulting solid in a minimal amount of methylene 

30 chloride. Sufficient ethyl acetate was added to turn the solution slightly cloudy, after 
which the solution was boiled to reduce the volume, cooled, and the resulting crystals 
were filtered out and dried in a vacuum oven. 
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IH NMR (CDC13, 500MHz) S 1 1 .794 (5H,s), 92 (lH,dd, /= 1.7 and 6.IH2). 8.8 
(lH,s). 83 (lH.dd, J= 1^ and 9.7 Hz). 7.7 (IH, dd, 4.2 and 12.4 Hz), 4.1 (3H,s) 
ppm. 

ES MS exact mass calculated for C10H8N2O3 204.1869 (MH+), found 205.L 

5 

Step 3: Preparation of 8-hvdK)XV>1.6-naDhthvridine-7-caiboxvlic acid 

To a slurry of methyl 8-hydroxy-l,6~naphthyridine-7-carboxylate from 
Example 1, Step 2 (1.50g, 7.35 mmol) in methanol (45ml) was added lithium 
hydroxide (22.0mJ of a IM aq. solution. 22.0 mmol) and the reaction was heated at 
10 100°C for 7 hrs. Upon cooling to room temperature, hydrochloric acid (22.0m] of a 
IM aq. solution, 22.0 nmiol) was added and the reaction stirred for 16 hrs. The 
mixture was concentrated to a volume of 50 ml and neutralized with dilute NaHCOa 

(pH=7) The resulting precipitate was collected by filtration and washed with water 
and dried in vacuo to afford the title compound. 
15 FAB MS calcd for C9H6N2O3 191 (MH+), found 191. 

1h NMR (dfiDMSO. 4OOMH2) 6 9.20 (IH, m), 8.72 (IH, s). 8.58 (IH, m). 7.80 (IH, 
dd, 7=8.3 and 4.2 Hz) ppm. 

Step 4 : Preparation of 2-({ [(8-hydroxy-l,6-naphthyridin-7- 

20 vncarbonvnaminolmethvn-lH-benzimidazoH-iumtrifluoroacetate 

Triphosgene (0.556g, L87 mmol) was added over 20 mins to a solution 
of the acid from Step 1. (0.89g, 4.68 mmol) and diisopropylethylamine 3.26 ml, 18.7 
mmol) in DMF (22 ml) at 0°C. The dark solution was allowed to warm to room 
temperature and stirred a further 1 hr. 2-.(ammoniomethyl)-lH-benzimidazol-l-ium 
25 dichloride hydrate (25.0 mg, 1.05 mmol) was treated with a portion of the above 
solution (0.58ml, 0.07 mmol) and the resulting mixture was stirred at room 
temperature for 16 hrs. The solution was treated with TFA (0.025 ml) and purified by 
preparative HPLC. (Gilson semi preparative HPLC system and a YMC Combiprep 
Pro Column (50X20mm ID., CI 8, S-5 um, 120A) (available from Waters), eluting 
30 with 5 - 95% acetonitrile/water (0.1% TFA) at 15 ml/min) to afford the 
trifluoroacetate salt of the tide compound after lyophilization. 
1h NMR (dfiDMSO. 400MHz) 6 10.03 (IH, m), 9.21 (IH, d, J=4.2 Hz), 9.00 (IH, s), 
8.66 (IH, d, J=8.3Hz). 7.85 (IH, dd, 7=8.3 and 4,2 Hz), 7.80-7.65 (2H, m). 7.60-7.40 
(2H, m), 5.05 (2H, d, J=4.9Hz) ppm. 
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FAB MS calcd for C17H13N5O2 320 (MH+), found 320. 

FAB HRMS exact mass calcd for C17H13N5O2 320.1142 (MH+), found 320.1145. 

EXAMPLE 2 

5 8-hydFOxy-N-[2-(lH-iiidol-3-yl)ethyl]-l ,6-naphthyridine-7-caiboxaiiiide 




The title compound was prepared using the procedure described in 
Example 1, Step 4 replacing 2-<ainmon)ometihyl)-lH-bCTzimidazol-l-ium dichloride 
hydrate with 2-(lH-indol-3-yl)ethanamine. 
10 iH NMR (daDMSO, 400MHz) 8 10.85 (IH, s), 9.40 (IH, m), 9.16 (IH, dd, J=4.3 
and 1.6 Hz), 8.90 (IH. s), 8.61 (IH, dd, J=8.2 and 1.6Hz), 7.83 (IH, dd, 7=82 and 
4.2 Hz), 7.62 (IH, d, J=8.1 Hz), 7.34 (IH, d, 7=7.8Hz), 7.23 (IH, s), 7.07 (IH, t, 
J=7.5Hz),7.00 (IH, t, J=6.5Hz), 3.66(2H, m), 3.03 (2H, t, J=7.7Hz) ppm. 
FAB MS calcd for C19H16N4O2 333 (MH+), found 333. 

15 

EXAMPLES 

N-{2-[2-(3,4-dimethoxyphenyl)-lH-indol-3-yl]ethyl}-8-hydroxy-l,6-naphthyridine-7- 
carboxamide 
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The title compound was prepared using the procedure described in 
Example 1. Step 4 replacing 2-(animoniomethyl)-lH-benziniidazol-l-ium dichloride 
hydrate witfi 3-(2-aminoethyl)-2-<3,4-dimethoxyphenylindoIe). 
iH NMR (d«DMSO, 400MH2) 6 11.1 (IH, s), 9.55 (lH,m). 9.17 (IRd, 7=4.2 Hz). 
5 8.89 (IH, s), 8.61 (IH. d, 7=8.2H2). 7.84 (IH. dd, /=8.2 and 4.2 Hz), 7.74 (IH, d, 
y=8.1 Hz), 7.36 (IH, d, 7=7.9Hz), 726 (IH, d, 7=8.2 Hz), 7.22 (IH, s), 7.10(1H. V 
7=7.6Hz), 7.10-7.00 (2H, m), 3.73 (3H, s). 3.70-3.40 (2H, m). 3.18 (2H. t. J=7.9Hz) 
ppm. 

FAB MS calcd for C27H24N4O4 469 (MH+), found 469. 
10 FAB HRMS exact mass calcd for C27H24N4O4 469.1870317 (MH+), found 
469.1871720. 



EXAMPLE 4 

8-hydroxy:N-[(2-oxo-2,3-dihydro-lH-indol-3-yl)methyl]-l,6-naphthyridine-7- 
15 carboxamide 




The title compound was prepared using the procedure described in 
Example 1. Step 4 replacing 2-(ammonitMnethyl)-lH-benzimidazol-l-ium dichloride 
hydrate with 3-(aminomethyl)-l,3-dihydio-2H-indol-2-one. 

20 iH NMR (dfiDMSO. 400MHz) 5 10.4 (IH, s), 9.54 (IH, m), 9.18 (IH, d, 7=4.3 Hz). 
8.92 (IH. s), 8.63 (IH. d, 7=8.3Hz). 7.84 (IH, dd. 7=8.3 and 4.3 Hz), 7.22 (2H, t, 
7=7.4Hz), 6-96(2H, t, 7=7.4Hz). 5.48 (lH.m). 3.03 (IH. dd, 7=16.0 and 10.3 Hz). 
2.75 (IH. dd, 7=16.0 and e.OHz) ppm. 
FAB MS calcd for C18H14N4O3 335 (MH+), found 335. 

25 FAB HRMS exact mass calcd for C18H14N4O3 335.1139 (MH+), found 335.1143 

■ 

EXAMPLES 

8-hydroxy-N-[2-(10H-phenothiazin-10-yl)ethyl]-i,6-naphthyridin6-7-carboxamide 
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O OH 



The title compound was prepared using the procedure described in 
Example 1, Step 4 leplaciiig 2-<ainmonioniethyl)-lH-benzimidazoI-l-iuin dichloride 
hydrate with 2-(10H-phenothia2dn-10-yl)ethananune. 
5 iH NMR (deDMSO, 400MHz) 8 9.55 (IH, t. J=6.2Hz), 9.18 (IH, dd. J=4.2 and 1.6 
Hz), 8.93 (IH. s), 8.62 (IH, dd, J=8.4 and 1 .6Hz), 7.84 (IH, dd, J=8.4 and 4.2 Hz), 
7.65-7.40 (4H, m). 7.15 (2H, m), 6.96 (2H, m), 4.09 (2H, m), 3.74 (2H, m) ppm. 
"fab MS calcd for C23H18N4O2S 415 (MH+), found 415. 
FAB HRMS exact mass calcd for C23H18N4O2S 415.1223 (MH+), found 415.1224. 

10 

EXAMPLE6 

8-hydroxy-N-[2-(2-methyl-l-phenyl-lH-indoI-3-yl)ethyl]-l,6-naphthyridine-7- 
carboxaniide 




O OH 



15 Hie title compound was prepared using the procedure described in 

Example 1, Step 4 replacing 2-(ammoniomethyI)-lH-ben2imidazol-l-ium dichloride 
hydrate with 2-(2-methyl-l-phenyl-lH-indol-3-yl)ethanamine. 
iH NMR (deDMSO, 400MHz) 5 9.47 (IH, t, J=6.0Hz), 9.17 (IH, dd, /=4.2 and 1.6 
Hz), 8.92 (IH, s), 8.62 (IH, dd, J=8.4 and 1.6Hz), 7.84 (IH, dd, /=8.4 and 4.2 Hz), 
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7.67(1H. d. y=6.9Hz). 7.59 (2H. t, J=7.SHz), 7.48 (IH, t, 7=7.2Hz), 7.41 (2H. d. 
7=7.2Hz). 7.20^.95 (3H, m), 3.80-3.20 (2H. m). 3.08 (2H. t, J=7.3Hz) 2.24(3H. s) 
ppm. 

FAB MS calcd for C26H22N4O2 423 (MH+). found 423. 

FAB HRMS exact mass calcd for C26H22N4O2 423.1804 (MH+), found 423.1804. 



EXAMPLE 7 

8-hydroxy-N-(m-indol-6-ylmethyl).l,6-naphthyridine-7.caiboxainide 




O OH 



^" The title compound was prepared using the procedure described in 

Example 1, Step 4 replacing 2-(ammoniomethyl)-lH-ben2imida2o]-l-ium dichloride 
hydrate with l-(lH-indol-6-yl)methanamine. 

iHNMR (dfiDMSO, 400MHz) 6 1 1.02 (1^ s), 9.79 (IH, m), 9.17 (IH, d, J=4J2H2). 
8.91 (IH, s). 8.61 (IH. d. J=8.3Hz), 7.83 (IH, dd, J=83 and 4.2 Hz). 7.49 (IH. d 
15 7=8.3Hz). 7.42 (IH. s). 7.30(1H, s). 7.06 (IH. d. /=8.1H2), 6.38 (IH. s). 4.64 (2H, d. 
7=6.3Hz) ppm. 

FAB MS calcd for C18H14N4O2 319 (MH+), found 319. 



EXAMPLES 

20 8-hydroxy-N-(lH-indol-2-ylmethyl>l,6-naphthyiidine-7-cart)oxamide 




The OUe compound was prepared using the procedure described in 
Example 1. Step 4 replacing 2-(ammoniomethyl>lH-ben2iniida2ol-l-ium dichloride 
hydrate with l-(lH-indol-2-yl)methanamine. 
25 iH NMR (d^DMSO, 400MHz) 8 1 1 .00 (IH, s), 9.73 (IH. m), 9.17 (IH. m), 8.94(1H, 
s), 8.61 (IH, d. J=8.2Hz). 7.84 (IH. dd, 7=8.2 and 42 Hz). 7.46 (IH. d. 7.9H2), 7.36 
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(IH, d. J=8.1Hz), 7.04 (IH. t, J=8.0Hz), 6.95(1H, t. J=7.4Hz). 6.33 (IH, s), 4.73 (2H, 
d, y=:6.2Hz) ppm. 

FAB MS calcd for CI8H14N4O2 319 (MH+). found 319. 



5 EXAMPLE9 

8-hydioxy-N-[(4-oxo-3,4-dihydn>phthalazin-l-yl)methyl]-l,6-naphthyridiii&-7- 
carboxaiuide 

H 



10 




15 



The title conqjound was prepared using the procedure described in 
Example 1, Step 4 leplacing 2-(ainmonioinethyl)-lH-benzinudazol-l-ium dichloride 
hydrate with 4-(aniinoniethyl}phthaiazin-l(2H)-one. 

1h NMR (dfiDMSO, 400MHz) 6 9.68 (IH, m), 9.18 (IH, dd, 7=1.5 and 4.2Hz), 8.94 
(IH, s). 8.62 (IH, dd, 7=8.2 and 1.5Hz), 8.30 (IH. d, J=7.5Hz), 8.17(1H, d, 
J=9.0Hz), 7.99 (IH. t, /=7.7H2), 7.84 (IH, dd, J=7.2 and 4.OH2). 4.95 (2H, m) ppm. 
FAB MS calcd for C18H13N5O3 319 (MH+), found 348. 



20 



EXAMPLE 10 

tert-butyl3-<{[(8-hydroxy-l,6-naphthyridin-7-yI)carbonyl]amino)methyJ)-lH-indole- 
1-catboxyIate 



H3C CH 



3 .0 




The title compound was prepared using the procedure described in 
Example 1, Step 4 replacing 2-(a]imioniometbyl)-lH-benziinidazol-l-ium dichloride 
hydrate with tert-butyl 3-(aininomethyl)-lH-indole-l-carboxylate. 
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1h NMR (dfiDMSO. 400MHz) 5 9.70 (IH, m). 9.16 (IH. dd, 7=1.7 and 4.3H2). 8.90 
(IH, s), 8.60 (IH, dd. J=8.2 and 1.7Hz), 8.05 (IH ,d, J=8.3Hz), 7.85(1H, d. 
y=9.5Hz), 7.82 (IH. dd. =4.2 and 8.3Hz), 7:66 (IH, s), 7.33 (IH, t, y=8.4Hz), 7 .20 
(IH, t, /=7.3H2), 4.69 (2H, m) ppm. 
FAB MS calcd for C23H22N4O4 319 (MH+), found 419. 

EXAMPLE 11 

8-hydroxy-N-(lH-indol-3-ylmetiiyl)-l,6-naphthyridine-7-caiboxaniide 




10 A solution of tert-butyl 3-({ [(8-hydroxy-l,6-naphthyridin-7- 

yl)cait>onyl]amino}methyl)-lH-indole-l-carboxylate fiom Example 10 (12.0 mg, 
0.0029 mmol) in CH2CI2 (1 ml) was treated with trifluroacetic acid (TTFA) (1 ml) and 
resulting mixture was stirred at room temperature for 1 hr and then the solvent was 
evaporated in vacuo. The resulting material was dissolved in DMSO (1 ml) and aged 

15 f or 24 hrs at room temperature. This solution was purified by preparative HPLC. 
(Gilson semi preparative HPLC system and a YMC Combiprep Pro CoJumn 
(50X20mm IX)., C18, S-5 um, 120A) eluting with 5 - 95% acetonitrile/water (0.1% 
TFA) at 15 ml/min) to afford die title compound after lyophilization. 
iH NMR (deDMSO, 400MHz) 6 10.98 (IH. s). 9.49 (IH. m) 9.15 (IH, d, 7=4.2 Hz). 

20 8.85 (IH. s). 8.58 (IH. d, 7=8.3Hz), 7.81 (IH. dd, 7=8.3 and 4.2 Hz). 7.75 (IH. dd, ' 
7=7.7 Hz), 7.40-730 (2H, m), 7.08 (IH, t, 7=7.0H2). 7.00 (IH. t. 7=7.0Hz). 4,71 (2H. 
d. 7=6.0 Hz) ppm. 

FAB MS calcd for C18H14N4O2 319 (MH+), found 319. 

25 EXAMPLE 12 

6-({ [(8-hydroxy-l ,6-naphthyridin-7-y])catbonyl]anuno}methyl)-23- 
dihydrQiraidazo[2,l-b][1.3]thiazo]e 
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O OH 

The title compound was prepared as the iniidazothiazol-4-iam 
trifluoroacetate salt using the proceduie described in Example 1, Step 4 replacing 2- 
(aiDrooniomethyI)-lH-benzinudazol-l-iuin dichloride hydrate with l-(23- 
5 dihydFointiidazo[2,l-b][I3]thiazol-6-y])methananilne. 

1h NMR (dftDMSO, 400MHz) 6 9.67 (IH, t, J=6.9Hz), 9.17 (IH, dd, 7=4.2 and 1.6 
Hz), 8.92 (IH, s), 8.62 (IH, dd, 7=8.2 and 1.6Hz), 7.85 (IH, dd, J=8.2 and 42 Hz), . 
7.47(1H, s), 4,50(2H, d, /=6.0Hz) 4.32(2H, t, /=7.5Hz), 4.02(2H, t, J=7.5Hz) ppm. 
FAB MS calcd for C15H13N5O2S 328 (MH+), found 328. 

10 FAB HRMS exact mass calcd for C15H13N5O2S 328.0863 (MH+), found 328.085. 

< « 

EXAMPLE 13 

8-hydroxy-N-(4-pyridinylmethyl)[l,6]naphthyridine-7-<arto 




O OH . 



15 To a solution of methyl 8-hydroxy-l ,6-naphthyridine-7-carboxylate 

from Example 1, Step 2 (0.05 g, 0245 mmol) in dry toluene (3 mL) was added 1- 
pyridin-4-ylmethanamine (0.029 g, 0.270 mmol) and the mixture was heated to reflux 
for 16 hours. The solution was reduced to a smaller volume and refluxed for 4 
additional hours. The solvent was removed under reduced pressure and the residue 

20 redissolved in DMF and filtered and the solution solution was purified by preparative 
HPLC (Gilson semipreparative HPLC system and a YMC Combiprep Column (50 x 
20 mm LD., CI 8, S-5 uM, 120 A) eluting with 5-95% acetonitrile/ water (0.1% TFA) 
at 15 ml/min ) to afford the title compound after lyophilization. 
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'H NMR (d6DMSO,400Nfll2) 5 10.07 (IH, m). 9.18 (IH, m). 8.97 (IH, d. J=1.47Hz), 
8.75 (2H, dd, 7=5.0Hz), 8.64 (IH. dd, J=83H2). 7.86 (IH, m), 7.77 (2H, d. J=5.1 
Hz). 4.76 (2H. d, J=4.6H2) ppm. 
FAB MS calcd for C15H12N4O2 281 (MH^, found 281. 
5 FAB HRMS exact mass calcd for CisHi2N4C)2 281.1033 (MH*), found 281.1032. 
Anal. Calcd for Ci5H,2N402 • 1.25 TFA. 1.00 H2O: C, 47.68; H, 3.49; N, 12.71. 
Found: C, 47.68; H, 3.70; N ,12.03. 

EXAMPLE 14 

10 8-hydroxy-N-(2-pyridinylmethyl)[l ,6]naphthyridine-7-carboxamide 




O OH 



To a solution of methyl 84iydroxy-l,6-naphthyridine-7-cait>oxylate 
from Example 1, St^ 2 (0.05 g, 0.245 mmol) in dry toluene (3 mL) was added 1- 
pyridin-2-ylmethanamine (0.029 g, 0.270 mmol) and the mixture was heated to leflux 

15 for 16 hours. The solution was reduced to a smaller volume and refluxed for 4 

additional hours. The solvent was removed under reduced pressure and the tesidue 
redissolvedin DMF and filtered and the solution was purified by preparative HPLC 
(Gilson semipreparative HPLC system and a YMC Combipiep Column (50 x 20 mm 
IX)., C18. S-5 uM. 120 A) eluting with 5-95% acetonitrile/ water (0.1% TFA) at 15 
. 20 nd/min ) to afford the tide compound after lyophilization. 

'HNMR (d6DMSO,400MHz) 6 9.88 (IH, m), 9.18 (IH, m), 8.96 (IH, d, /=l.lHz), 
8.63 (2H, m), 7.96 (IH, dd, J=7.6Hz), 7.86 (IH. m), 7.55 (IH, d, J=7.6Hz), 7.46 (IH. 
dd. /=5.3H2), 4.76 (2H. d, 7=4.6Hz) ppm. 
FAB MS calcd for C15H12N4O2 281 (MH^. found 281. 

25 FAB HRMS exact mass calcd for Ci5H,2N402 281.1033 (MH*), found 281.1040. 
Anal. Calcd for C15H12N4O2 . 1.45 TFA. 0.1 H2O: C, 48.05; H, 3.08; N, 12.52. 
Found: C, 48.04; H, 3.29; N .12.17. 

EXAMPLE 15 

30 N-[2-(lH-Indol-3-yl)ethyl] 8-hydioxyquinoline-7-caTboxamide 
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A mixture of 8-hydroxyquinoline-7-carboxyIic acid (0.23 g, 1.25 
mmol), 2-(lH-Indol-3-yl)ethylaimne (0.20 g» 1.25 mmol), l-hydroxybenzotriazole 
(0.18 g, 1.37 mmol), l-(3-dimethylamiiiopropyl>3-ethyIcarbodiimide hydrochloride 
5 (0.26 g, 1 .37 mmol), and triediylamine (0.7 mL, 4.99 mmol) in DMF (12 mL) was 
stilted at room temp overnight. The reaction mixture was concentrated under 
vacuum. The residue was dissolved in DMSO and subjected to HPLC purification on 
C-18 stationary phase eluted with water/acetonitrile/TFA mobile phase. Collection 
and lyophilization of appropriate fractions provide the title compound as yellow 
10 solid. 

NMR (400 MHz, DMSO-d6) 5 10.82 (s, IH), 9.08 (br s, IH), 8.92 (br s, IH), 8.42 
(br d, IH), 8.02 (d, IH), 7.70 (br m. IH), 7.61 (d, IH), 7.46 (d, IH). 7.34 (d, IH), 7.22 
(d, IH), 7.07 (t, IH). 7.00 (t, IH), 3.67 (q, 2H), 3.02 (t, 2H). 

15 EXAMPLE 16 

Oral Composition 

As a specific embodiment of an oral composition of a compound of 
this invention, 50 mg of compound of Example 1 is formulated with sufficient finely 
divided lactose to provide a total amount of 580 to 590 mg to fill a size 0 hard gelatin 

20 capsule. 

EXAMPLE 17 

HTV Integrase Assav: Strand Transfer Catalyzed bv Recombinant Integrase 

Assays for the strand transfer activity of integrase were conducted in 
25 accordance with Wolfe, Ai. et al., J. Virol 1996, 70: 1424-1432, for recombinant 
integrase, except that: (i) the assays used preassembled integrase strand transf^ 
complexes; (ii) the strand transfer reaction was performed in the presence of inhibitor 
in 2.5 mM MgClz using 0.5 to 5 nM of a 3' FITC labeled target DNA substrate (SEQ. 
ID. NO: 1 and SEQ. ID. NO: 2) 

30 
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5' TOA CCA AGO GCT AAT TCA CT fitc 3' 

3'fitc ACT GGT TCC CGA TTA AGT GA 5^. 



and (iii) strand transfer products were detected using an alkaline phosphatase 
5 conjugated anti-FTTC antibody and a chemiluminescent alkaline phosphatase 
substrate. Representative compounds tested in the integrase assay demonstrated 
ICso's of less than about 100 micromolar. 

Further description on conducting the assay using preassembled 
complexes is found in Hazuda et al., /. Virol. 1997. 71: 7005-7011; Hazuda et al., 
10 Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al.. Science 2000, 287: 
646-650. 

EXAMPLE 18 
Assay for inhibition of HIV replication 

15 Assays for the inhibition of acute HIV infection of T-Iymphoid cells 

were conducted in accordance with Vacca, J.P. et al., (1994), Proc. Natl. Acad. Sci. 

USA 91, 4096. Representative compounds tested in the present assay demonstrated 
IC9S's of less than about 20 micromolar. 



While the foregoing specification teaches the principles of the present 
invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
that come within flie scope of the following claims. 
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WHAT IS CLAIMED IS: 



1 . A compound of Fonnula (1): 




(D> 



wherein A is a heteiocycle; 

A is substituted by Rl, R2, r3, and R4; 

10 L is a linker connecting a ring atom of A to the nitrogen of the -NCR^)- moiety, 
wherein L is 

(i) a single bond, 

(ii) -(Ci.6 alky])-, 

(iii) -(02-6 alkenyl>, 

1 5 (iv) -(Co-6 alkyl)-(C3^ cycloalkylHCO-6 alkyl>, or 

(v) -(CO-6 alkyl)-M-(Co^ alkyl)-, wherein M is -N(Ra)-, 

-0C(=0)-, or -C(=0)0-; wherein the alkenyl in (iii) and the alkyls in (ii), (iv), and (v) 
are independently and optionally substituted with 1, 2, or 3 substituents independently 
selected from the group consisting of halogen, -OH, -Ci^ alkyl, alkyl, 
20 -C02Ra, -C02(CH2)l-2Rk, -Ci-6 alkyl-ORa. -Rk. ^CH2)l-2R^, -CH(ORa>Rk, and 
-CH(N(Ra)2)-Rl'; 

XisNorC-Ql; 
25 Y is N or C-Q2, provided that X and Y are not both N; 
ZlisNorC-Q3; 
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Z2 is N or C-Q4; 
Z3isNorCH; 

5 each of q1,Q2,q3, and Q4 is independently 

(1) -H. 

(2) -Ci^ alkyl. 

(3) -Ci-6 haloalkyi, 

(4) -O-Ci^ alkyl, 

0 (5) -0-Ci_6 haloalkyi, 

(6) halo, 

(7) -CN, 

(8) -Ci-6 alkyl-ORa 

(9) -Co-6 alkyI-C(=0)Ra 
5 (10) -Co^ alkyI-C02Ra, 

(11) -Co-6 alkyl-SRa, 

(12) -N(Ra)2. 

(13) -Ci^ alkyl-N(Ra)2, 

(14) -Co^ allcyl-C(=0)N(Ra)2, 

5 (15) -CO-6 alkyl-G-Ci^ alkyl-C(=0)N(Ra)2. wherein G is O. S, 

N(Ra),orN(S02Ra), 

(16) -N(Ra)-C(Ra)=o, 

(17) -Ci^ alkyl-N(Ra)-C(Ra)=o, 

(18) -C(=0)-N(Ra)-Ci_6alkyl-[C(=0)]o.i-N(Ra)2, 

> (19) -C(=0)-N(Ra)-Ci^ alkyl substituted with 1 or 2 -ORa, 

(20) -Co-6 alkyI-S02Ra 

(21) -Co-^ alkyl-N(Ra)S02Ra, 

(22) -C2-6 alkenyl, 

(23) -C2^ alkenyl-C(=0)-N(Ra)2, 

► (24) -C2-5 alkynyl. 

(25) -C2-5 alkynyl-CH2N(Ra)2, 

(26) -C2-5 alkynyl-CH20Ra, 

(27) -C2.5 aIkynyl.CH2S(0)n-Ra. or 
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11 

N« N(R^) 



V 



(28) R' 

R^ 

OH 

(29) NR^ 

(30) -C(=NRa)-N(Ra)2, 

(31) -N(Ra)-Ci^ alkyl-S(0)nRa. 
5 (32) -N(Ra)-Ci^ alkyl-ORa, 

(33) -N(Ra)<:i^ aIkyl-N(Ra)2. 

(34) -N(Ra)-Ci^ alkyl-N(Ra>CCRa)=0, 

(35) -N(Ra)-Co^alkyl-lC(=0)li.2N(Ra)2, 

(36) -N(Ra)-Ci^ alkyl-C02Ra, 

10 (37) -N(Ra)C(=0)N(Ra>Ci^ alkyl-C(=0)N(Ra)2. 

(38) -N(Ra)C(=0)-Ci^ alkyl-N(Ra)2, 

(39) -N(Ra)-S02-N(Ra)2, 

(40) -Rk, 

(41) -Ci^ alkyl substituted with Rk 

1 5 (42) -Ci-6 haloalkyl substituted wi A RK 

(43) -C2-5 alkeoyl-Rk, 

(44) -C2-5 alkynyl-Rk, 

(45) -Co-6 alkyl-O-Rk. 

(46) -Co^ alkyl-O-Ci^ alkyl-Rk, 
20 (47) -Co-6 alkyl-S(0)n-Rk. 

(48) -Co-6 alkyI-S(0)n-Ci^ alkyl-Rk. 

(49) -O-Ci-6 alkyl-ORk, 

(50) -CK:i.6 alkyl-O-Ci-6 alkyl-Rk, 

(51) -O-Ci.6 alkyl-S(0)nRk, 
25 (52) -Co-e alkyl-N(Rc>-Rk 

(53) -Co-6 alkyl-N(Rc)-Ci_6 alkyl substituted with one or two Rk 
groups, 

(54) -Co-6 alkyl-N(RC>Ci.6 alkyl-ORk, 

(55) -Co-6 aikyl-C(=0)-Rk, 

30 (56) -Co_6 alkyl-C(=0)N(Ra>Rk, 
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(57) -Co^ alkyI-N(Ra)C(=0>.Rk, 

(58) -Co-6 alkyl-C(=0)N(Ra)-C] -6 alkyl-Rk, or 

(59) -Co^ aUcyl-N(Ra)-Co-6 alkyl-S(0)nRk; 



5 each of R 1 and R2 js independently: 



10 



15 



20 



25 



30 



(1) 




(2) 


-Ci^ alkyl. 


(3) 


-Ci^ haloalkyl. 


(4) 


-0-Ci_6 aUcyl, 


(5) 


-O-Ci-6 haloalkyl. 


(6) 


-OH 


(7) 


halo. 


(8) 


-N02, 


(9) 


-CN, 


(10) 


-Ci-6 alkyl-ORa, 


(11) 


-Co^ alkyl-C(=0)Ra, 


(12) 


-Co-6 alkyl-<:02Ra, 


(13) 


-Co-6 alkyl-SRa, 


(14) 


-N(Ra)2, 


(15) 


-Ci^ alkyl-N(Ra)2, 


(16) 


-Co-6 alkyI-C(=0)N(Ra)2, 


(17) 


-Ci^ alkyl-N(Ra)-C(Ra)=0, 


(18) 


-S02Ra 


(19) 


-N(Ra)S02Ra, 


(20) 


-C2-5 alkenyl, 


(21) 


-O-Ci-e alkyl-ORa, 


(22) 


-O-Ci-6 alkyl-SRa, 


(23) 


-O-Ci.6 alkyl-NH-C02Ra, 


(24) 


-0-C2-6 alkyl-N{Ra)2, 


(25) 


-N(Ra><:i.6 alkyl-SRa 


(26) 


-N(Ra)-Cj[.6 alkyl-ORa 


(27) 


-N(Ra)-Ci-6 alkyl-N(Ra)2, 


(28) 


-N(Ra).Ci-6 alkyl-N(Ra)-C(Ra)=0, 


(29) 


-Rk 
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10 



15 



20 



25 



30 



(30) 


-Ci-6 alkyl substituted with 1 or 2 Rk groups. 


(31) 


-Cl^ haloalkyl substituted with 1 or 2 Rk erouos. 


(32) 


-C2-5 altenyl-Rk, 


(33) 


-C2-5 alkynyl-Rk, 


(34) 


-O-Rlc. 


(35) 


-O-Ci-6 alkyJ-Rk, 


(36) 


-S(0)n-Rk 


(37) 


-S(0)n-Cl-6 alkyl-Rk 


(38) 


-O-C1.6 alkyJ-ORk 


(39) 


-O-Ci-6 alkyl-O-Ci^ alkyl-Rk 


(40) 


-O-Ci^ alky]-S(0)nRk, 


(41) 


-Ci^ alkyl (ORb)(Rk) , 


(42) 


-Ci^ alkyl (0RD)(-Ci.6 alkyl-Rk) , 


(43) 


-Co-6 alkyl-N(Rb)(Rk), 


(44) 


-Co-e alkyl-N(Rb)(-Ci.6 alkyl-Rk), 


(45) 


-Ci-6 alkyl S(0)n-Rk 


(46) 


■C\je alkyl S(0)n-Ci-6 alkyl-Rk, 


(47) 


-Q)^ alkyl C(0)-Rk or 


(48) 


-Co-6 alkyl C(0)-Ci^ alkyl-Rk 


each of R3 and R4 is independently 




(1) -H. 




(2) halo. 




(3) -CN. 




(4) -NO2, 




(5) -OH. 




(6) Ci^ alkyl. 




(7) C1.6 haloalkyl. 




(8) -O-Ci-6 alkyl, 




(9) -O-Ci^ haloalkyl. 




(10) -C1.6 alkyl-ORa, 




(11) -CO-6 alkyi-C(=0)Ra. 




(12) -Co-6 alkyl-C02Ra, 




(13) -€0-6 alkyl-SRa, 
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(14) -N(Ra)2, 

(15) -Ci^ alkyl-N(Ra)2, 

(16) -Co-6 allcyI-C(=0)N(Ra)2. 

(17) -S02Ra, 

5 (18) -N(Ra)S02Ra, 

(19) -C2-5 alkenyl, 

(20) -O-Ci^ alkyl-ORa, 

(21) -O-Ci-e alkyJ-SRa, 

(22) -O-Ci^ alkyJ-NH-C02Ra 
10 (23) -0-C2-6 alkyl-N(Ra)2, or 



(24) oxo; 



R5i 



IS 



(1) -a 

15 (2) -Ci^ alkyl, optionally substituted with from 1 to 5 substituents 

independently selected from halogen, -0-Ci_6 alk^, -0-Ci_6 
haloalkyl, -N^a)2, and -C02Ra; 

(3) aryl optionally substituted with from 1 to 5 substituents 
independently selected from halogen, Ci^ alkyl, Ci-g 

20 haloalkyl, alkyl, -O-Ci-6 haloalkyl, -S-Ci_6 alkyl, 

-CN, and -OH, or 

(4) -Cl-6 alkyl substituted with Rk; 

each Ra is independently -H, -Ci-6 alkyl, or -Ci^ haloalkyl; 

25 

each R^ is independently: 



30 



(1) 


-H. 


(2) 


-Ci-4 alkyl. 


(3) 


-Ci^ haloalkyl. 


(4) 


-Rk, 


(5) 


-C2-3 alkenyl. 


(6) 


-Ci-4 alkyl-Rk, 


(7) 


-C2-3 alkenyl-Rk 


(8) 


-S(0)n-Rk, or 
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(9) -C(0>Rk; 

each Rc is independently 

(1) -H, 
5 (2) -Ci-6 alkyl, 

(3) -Cl-6 substituted with -N(Ra)2. or 

(4) alkyl-aryl, wherein aryl is optionally substituted with 1 to 
5 substituents independently selected from halogen, Ci-6 alkyl. 
Ci-6 haloalkyl, -O-Ci-6 alkyl. -0-Ci^ haloalkyl. -S-Ci^ 

jQ alkyl, -CN, and -OH; 

each is independentty caibocycle or heterocycle. wherein the carbocycle and 
heterocycle are unsubstituted or substituted with from 1 to 5 substituents each of 
which is independently selected from 
15 (a) halogen, 

(b) -Ci^ alkyl, 

(c) -Cl^ haloaUqrl, 

(d) -O-Ci-6 alkyl, 

(e) -O-Ci-6 haloalkyl, 
20 (f) -S-Cl-6 alkyl. 

(g) -CN, 

(h) -OH, 

(i) 0X0, 

(j) -Co-6 aIkyl-C(=0)N{Ra)2. 

25 (k) -Co-6 alkyl-C(=0)Ra. 

(1) -N(Ra)-C(=0)Ra, 

(m) -N(Ra)-C02Ra. 

(n) -Ci.6 alkyl-N(Ra)-C(=0)Ra, 

(o) -N(Ra)2. 

30 (P) -Cl-6 alkyl-N(Ra)2, 

(q) -Cl-6 alkyl-ORa, 

(r) -Co-6 alkyl-C02Ra. 
(s) alkyl-O-Cl.6 alkyl-ORa, 

(t) -S02Ra, 
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(u) -S02N(Ra)2, 

(V) -Co^ alkyl-C02-C2-5 alkenyl. 
(w) aiyl, 

(x) aiyloxy-, 

<y) -Cm alky] substituted with aiyl, 
(2) heteromonocycle, 

(aa) -CM alkylsubsb-tuted with a heteromonocycle 
bb) heteronM,nocyclylcaibonyI-Co^ alkyl-, and 
10 ^"^^ ^-^^^°»°°«^ycIyJ-N-Ci^ alkyl-amino- 

vvherein the aiyl group in (w) ary], (x) aiy,;xy, and (y) 
alkyl substituted with arvl iQonH«r,«ii u • ^^-'-^1-4 

a%l. Cl.6 alley, substituted with N(Ra>,. h'alolCl,"^:-' 



faa^ r 7^ , ^^"'^""^yclyl gn>up i„ (;^) heteiomonocvcle 
(aa) -Ciuj alkyl substituted with a heteninionocycie 
Cbb) hetciomonocycIyl^arbonyl-Co^ alkyl-, and N- 
heteromonocyclyl-N-Ci^ is optionally substituted with 

aIky,,.O.C,^aIkyl.Q^ha,oaIkyl,oxo.and-OH;and 
each n is independently an integer equal to 0. 1 or 2; 

and with the proviso that when Zl is C-03 Z2 is c n4 73 • ^ 
i5 then Y is not C-02. . ^ is C-Q4 Z3 is CH. and X is C-Ql. 



or a pharmaceuucaily acceptable salt thereof. 



2. 



30 



The compound according to claim 1. wherein; 



XisN; 



Y is C-Q2; 
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Zl is C-Q3; 
Z2 is C-Q4; 
5 Z3isCH; 
Q2is 

(1) -H. 

(2) -Cl-6 alkyl. 

10 (3) -Cl-6 fluoroalkyl, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci-6 fluoroalkyl, 

(6) halo, 

(7) -CN, 

15 (8) -Ci-6 alkyl-ORa, 

(9) -Co-6 allcyl-C(=0)Ra, 

(10) -Co-6 alkyl-C02Ra, 
(U) -Co-6 alkyl-SRa, 
(12) -N(Ra)2. 

20 (13) -Ci^ alkyl -N(Ra)2. 

(14) -Co^ alkyl-C(=0)N(Ra)2. 

(15) -Ci^ alkyl-N(Ra)-C(Ra)=0, 

(16) -S02Ra, 

(17) -N(Ra)S02Ra, 
25 (18) -C2-5 alkynyl, 

(19) -C2-5 alkynyl-CH2N(R%. 

(20) -C2-5 alkynyl-CH20Ra. 

(21) R 

(22) -N(R^)-Ci-6 alkyl-SRa, 
30 (23) -N(Ra)-Ci.^ alkyl-ORa, 

(24) -N(Ra>Ci^ aIkyl-N(Ra)2, 

(25) -N(Ra>Ci^ alkyl-N(Ra)-C(Jta)=o, 
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10 



15 



(26) -Rk 

(27) -Ci^ alkyi subsUtuted with Rk 

(28) -Ci^ fluoToalkyI substituted with Rk 

(29) -C2-5 alkenyJ-Rk 

(30) -C2.5 alkynyl-Rk 

(31) -O-Rk. 

(32) -O-Ci^ alkyl-Rk 

(33) -S(0)„-Rk, 

(34) -S(0)n-Ci^ alkyl-Rk 

(35) -O-Ci^ alkyl-ORk 

(36) -O.C1.6 alkyJ-O-Ci^ alkyl-Rk, 

(37) alkyl-SRk 

(39) -N(RcX:i^ alky] substituted with one or two Rkg„„^ 

(40) -N(RC)-Ci^ alkyl-ORk, ^"P"' 

(41) -C(=0)N-Ci^ alkyl-Rk 

(42) -C2-5 alkynyl-C3i2S(0)„-Ra or 

(43) -C(=NRa)-N(Ra)2; and 

each of Q3 and Q4 is independently 
20 (1) -H. 

(2) -Ci^ alkyl, 

(3) -Cl-6 fluoroalkyl, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci-6 fluoroalkyl, 
25 (6) halo, 

(7) -CN. 

(8) -Cj^alkyl-ORa, 

(9) -Co^ alkyl-C(=0)Ra 

(10) -Co-6 aIkyl-C02Ra 
30 (11) -SRa, 

(12) -N(Ra)2. 

(13) -Ci^ alkyl -N(Ra)2, 

(14) -Co^ alkyl-C(=0)N(Ra)2, 

(15) -S02Ra 
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(16) -N(Ra)S02Ra; 

(17) -Rk, or 

(1 8) -Ci^ alky] substituted with R^', 

5 or a pharmaceutic ally acceptable salt thereof. 

3. The compound according to claim 2, wherein Q3 and Q4 are 
both -H; or a pharmaceutically acceptable salt thereof. 

10 4. The compound according to claim 1, which is a compound of 

Formula (D); 




wherein 

15 

A is 

(i) a 4- to 7-membered saturated or unsaturated monocyUc 
heterocycle which contains from 1 to 4 nitrogen atoms, from zero to 2 heteroatoms 
selected from oxygen and sulfur, and a balance of carbon atoms, with at least one of 

20 the ring atoms being carbon; 

(ii) a 7- to 1 1 -membered fused bicyclic heterocycle either ring of 
which is saturated or unsaturated, wherein the fused bicyclic heterocycle contains 
from 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfur, and a balance of 
carbon atoms with at least two of the ring atoms being carbon; or 

25 (iii) a 1 1 - to 1 5-membered fused tricyclic heterocycle any ring of 

which is saturated or unsaturated, wherein the fused tricyclic heterocycle contains 
from 1 to 6 nitrogen atoms, from zero to 3 heteroatoms selected from oxygen and 
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sulfur, and a balance of carbon atoms with at least three of the ring atoms being 
carbon; 

Lis 

5 (i) a single bond; 

(ii) -(CH2)i.3-, which is optionally substituted with 1 or 2 
substituents independenOy selected from the group consisting of -OH, -Ci^j alkyi, 
-O-Ci^ alkyl, -CO2CH3, -C02CH2-phenyl, phenyl, benzyl, -(CH2)i.20H. 
-CH(OH>phenyl, and -CH(NH2)-phenyl; 

^® <j") -(CH2)0-1-CH=CH-(CH2)-, which is optionaUy substituted 

with 1 or 2 substituents independently selected from the group consisting of halogen 
-OH, -Ci^ alkyl, and -O-C1-4 alkyl; or 

(iv) 




iCH^6r-\ ^ (CH2)o.T- 

, wherein u and v are 

1 5 each integers having a value of from 0 to 4, provided that the sum of u + v is 1 2 3 or 
4; 



Zl is N or C-Q3; 



20 Q2 is 



(1) 


-H, 


(2) 


-Ci-4 alkyl. 


(3) 


-Ci_4 fluoroalkyi. 


(4) 


-O-Cm alkyl. 


(5) 


-O-Cm fluoroalkyi. 


(6) 


halo. 


(7) 


-CN, 


(8) 


-Ci^ alkyl-ORa, 


(9) 


-(CH2)0-2C(=O)Ra 



30 (10) -(CH2)0-2CO2Ra 

(11) -(CH2)0-2SRa. 

(12) -N(Ra)2. 
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(13) -Ci^ alkyl -N(Ra)2, 

(14) -(CH2)0-2C(=O)N(Ra)2. 

(15) -S02Ra, 

(16) -N(Ra)S02Ra, 
5 (17) -C2-3 alkynyl, 

(18) — C"C-CH2N(R^)2 ^ 

(19) — C^C-CHgOR^ ^ 

(20) -N(Ra)-<:i^ alkyl-SRa, 

(21) -N(Ra)-Ci4 alkyl-ORa, 
10 (22) -N(Ra)-Ci^ alkyl-N(Ra)2, 

(23) -N(Ra)-Ci-4 alkyI-N(Ra)-C(Ra)=0, 

(24) -Rk, 

(25) -C 1^ alkyl substituted with Rk 

(26) -Ci^ fluoroalkyl substituted with Rk 
15 (27) -C2-5 alkenyl-Rk 

(28) -C2^5 alkynyl-Rk 

(29) -0-Rk, 

(30) -O-Ci^ alkyl-Rk, 

(31) -S(0)n-Rk. 
20 (32) -N(RC)-Rk, 

(33) -N(RC)-C 1^ alkyl substituted with one or two Rk groups, 

(34) -N(Rc)-Ci^ alkyl-ORk, 

(35) -C(=0)N-Ci^ alkyl-Rk, 

(36) — C^C-CHaSR^ 

25 (37) C^C-CHaSOgR^. 

Q3is 

(1) -H. 

(2) -Ci^ alkyl. 

30 (3) -Ci-4 fluoroalkyl, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci-4 fluoroalkyl, 

(6) halo selected from -F, -CI, and -Br, 

(7) -CN. 
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(8) -Ci^ alkyl-ORa, or 

(9) -Ci_4 alkyl substituted with Rk; 



Q4i8: 



5 (1) -H. 

(2) -Ci-4 alkyl, 

(3) -Ci-4 flucat)alkyl, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci^ fluoroalkyl, 

10 (6) halo selected from -F, -CI, and -Br, 

(7) -CN, 

(8) -Ci^ alkyl-ORa, 

(9) -N(Ra)2, or 

(10) -Ci-6 alkyl -N(Ra)2; 



15 



each of Rl and R^ is independently: 



20 



25 



30 



(1) 


-H, 


(2) 


-Ci_4 alkyl. 


(3) 


-Ci^ fluoroalkyl. 


(4) 


-O-Ci^ alkyl. 


(5) 


-O-Ci^ fluoroalkyl. 


(6) 


-OH, 


(7) 


halo. 


(8) 


-CN, 


(9) 


-Ci-4 alkyl-ORa, 


(10) 


-(CH2)0-2C(=O)Ra, 


(11) 


-(CH2)0-2CO2Ra, 


(12) 


-(CH2)0-2SRa, 


(13) 


-N(Ra)2. 


(14) 


-Ci-4 alkyl N(Ra)2, 


(15) 


-(CH2)0-2C(=O)N(Ra)2, 


(16) 


-Ci-4 alkyl-N(Ra)-C(Ra)=0, 


(17) 


-S02Ra, 


(18) 


-N(Ra)S02Ra, 
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(19) -O-Ci^alkyl-ORa 

(20) -O-Ci-4 alkyl-SRa, 

(21) -O-Ci^ alkyI-NH-C02Ra, 

(22) -0-C2-4 alkyl-N(Ra)2, 
5 (23) -N(Ra)-Ci-4 alkyl^Ra, 

(24) -N(Ra>Cx-4 alkyl-ORa 

(25) -NCRa)-Ci-4 alkyl-N(Ra)2, 

(26) -N(RaKl-4 alkyl-N(Ra)-C(Ra>=0, 

(27) -RK 

10 (28) -Ci-4 alkyl substituted with 1 or 2 RK groups, 

(29) -Ci-4 fluoroallcyl substituted with 1 or 2 Rk groups, 

(30) -O-Rk, 

(31) -O-Ci-4 alkyl-Rlt, 

(32) -S(0)n-Rl^. 

15 (33) -S(0)n-Ci-4 alkyl-Rk 

(34) -0-Cm alkyl-ORk 

(35) -O-Ci^ alkyl-O-Ci-4 alkyl-Rk, 

(36) -0-01-4 alkyl-SRk, or 

(37) -Co-4 aIkyl-N(Rb)(Rl9; 



20 



each of R3 and R4 is independently 



25 



30 



(1) 


-H. 


(2) 


halo. 


(3) 


-CN. 


(4) 


-OH, 


(5) 


Ci^ alkyl. 


(6) 


Ci-4 fluoroalkyi, 


(7) 


-O-Ci^ alkyl. 


(8) 


-O-C 1-4 fluoroalkyi. 


(9) 


-Ci-4 alkyl-ORa, 


(10) 


-O-Ci-4 alkyl-ORa, 


(11) 


-O-Cm alkyl-SRa, 


(12) 


-O-Ci-4 alkyl-NH-C02Ra, or 


(13) 


-0-C2^ alkyl-N(Ra)2; 
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R5 



IS 



(1) -H. 

(2) -Ci^ alkyl, optionally substituted with 1 or 2 substituents 

5 independently selected from halogen, -O-Ci^ alkyl, -O-Ci^ 

fluoroalkyl, -N(Ra)2, and -C02Ra; 

(3) phenyl optionally substituted with from 1 to 3 substituoits 
independently selected from halogen, Ci^ alkyl, Ci^ 
fluoroalkyl. -O-Ci^ alkyl, -O-Ci^ fluoroalkyl, -S-Ci^ alkyl, 

10 -CN, and -OH, or 

(4) -C 1-4 alkyl substituted wifli phenyl; 

each Ra is independently -H or -C1-4 alkyl; 

15 each Rh is independently: 

(1) -H, 

(2) -Ci^ alkyl, 

(3) -Ci-4 fluoroalkyl, 

(4) -Rk, 

20 (5) -Ci^ alkyl-Rk 

(6) -S(0)n-Rk,Qr 

(7) <:(=0)-Rk; 

each Rc is independently 

25 (1) -H, 

(2) -Ci^ alkyl, 

(3) -Ci^ alkyl substituted with -NCRa)2, or 

(4) -Ci-4 alkyl-phenyl, wherein the phenyl is optionally substituted 
with 1 to 3 substituents independentiy selected from halogen, 
^1-4 alkyl, C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-Cm 
fluoroalkyl, -S-Cm alkyl, -CN, and -OH; 

each Rk is independently: 
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(1) aryl selected from phenyl and naphthyl, wheiein aryl is 
unsabstituted or substituted with from 1 to 5 substituents independently selected from: 

(a) halogen, 

(b) Ci-6 alky], 

5 (c) fluoroalkyl, 

(d) -O-Ci^ alkjd, 

(e) -O-Ci^ fluoroalkyl, 

(f) phenyl, 

(g) -S-Ci^ alkyl, 

10 (h) -CN. 

(i) -OH, 

0 phenyloxy, unsubstituted or substituted with finom 1 U> 3 
substituents independently selected from: 
(i) halogen, 
15 (ii) Ci^ alkyl, 

(iii) Ci^ fluoroalkyl, and 

(iv) -OH, 
(k) -N(Ra)2. 

0) -Ci-6 alkyl-N(Ra)2. 

20 (m) -Rt, 

(p) -(CH2)0-3C(=O)N(Ra)2. and 
(q) -(CH2)0-3C(=O)Ra; 
(2) -C3-7 cycloalkyl, unsubstituted or substituted with from 1 to 3 

substituents independently selected from: 



25 


(a) 


halogen. 




(b) 


Ci-6 alkyl. 




(c) 


-0-Ci^ alkyl, 




(d) 


Ci,6 fluoroalkyl. 




(e) 


-0-Ci^ fluoroalkyl, 


30 


(f) 


-CN, 




(h) 


phenyl, and 




(j) 


-OH; 



(3) "C3.7 cycloalkyl fused with a phenyl ring, unsubstituted or 
substituted with from 1 to 5 substituents independently selected from: 
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(a) halogen, 

(b) Ci^alkyl. 

(c) -O-Ci^ alkyl, 
(A) Ci^ fluoroalkyl, 

5 (e) -O-Ci-6 fluoroalkyl, 

(f) -CN.and 

(g) -OH; 

(4) a 5- or 6- membered heteroaromatic ring containing ftom 1 to 4 
heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 

10 heteroaromatic ring is unsubstituted or substituted on nitrogen or cariwn widi ftom 1 
to 3 substituents independently selected iiozn: 

(a) halogen, 

(b) Ci^ alkyl, 

(c) Ci^ fluoroalkyl, 
15 (d) -O-Ci^ alkyl, 

(e) -O-Ci-6 fluoroaUcyl, 

(f) phenyl, 

(g) -S-Ci^ alkyl, 

(h) -CN. 

20 (i) -OH, 

(j) phenyloxy, unsubstituted or substituted with ftom 1 to 3 
substituents independently selected from: 

(i) halogen, 

(ii) Ci-6 alkyl, 

25 (iii) Ci^ fluoroalkyl, and 

(iv) -OH, 
(k) -N(Ra)2, 

0) -Cl-6 alkyl-N(Ra)2, 

(m) -Rt, 

30 (n) 0X0, 

(o) -(CH2)0-3C(=O)N(Ra)2, and 

(p) -(CH2)0-3C(=O)Ra; 

(5) a 5- or 6- membered saturated heterocyclic ring containing 1 or 
2 heteroatoms independently selected fhsm oxygen, nitrogen and sulfur, wherein the 
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heterocyclic ring is unsubstituted or substituted with from 1 to 4 substituents 
independently selected from: 



10 



15 



20 



(a) 


halogen. 


(b) 


Ci-6 alkyl. 


(c) 


-0-Ci-6alkyh 


(d) 


Ci-6 fluoToalkyl, 


(e) 


-O-Ci.6 fluoroalkyl. 




-CN 






fhl 


"nfipiivl 








ohenvlethvl 




-OH,. 


G) 


-(CH2)0-3C(=O)N(Ra)2, 


\}X\) 




(n) 


-N(Ra)-C(=0)Ra, 


(o) 


-N(Ra)-C(=OPRa, 


(P) 


-(CH2)l-3N(Ra)-C(=0)Ra. 


(q) 


-N(Ra)2, 


(r) 


-(CH2)i-3N(Ra)2, 


(s) 


'{CH2)0-3C(=O)Rt. 


(t) 




(u) 


-N(Ra)Rt, and 


(V) 


-(CH2)l.3Rt; or 



25 (6) an 8- to 10- membered heterobicyclic ring containing from 1 to 

4 heteioatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
heterobicyclic ring is saturated or unsaturated, and is unsubstituted or substituted with 
from 1 to S substituents independently selected from: 



30 



(a) 


halogen. 


(b) 


Ci^ alkyl, 


(c) 


-O-Ci-6 alkyl, 


(d) 


Ci^ fluoroalkyl, 


(e) 


-O-Ci-g fluoroalkyl. 


(f) 


-CN, 
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(g) =0, and 

(h) -OH; 

Rt is naphthyl or a 5- or 6-mejnbered heteromonocylic ring containing from 1 to 4 
5 nitrogen atoms, wherein the heteromonocyclic ring is saturated or unsaturated, and 
wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted with 
1 or 2 substituents independently selected firom halogen, oxo, Ci^ alkyl, and -O-Ci- 
4 alkyl; and 

10 n is an integer equal to 0, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

5. The compound according to claim 4, which is a compound of 

15 Formula (m): 



Q2 




O OH (m); 

wherein 



20 Lis 

(i) a single bond; or 

(ii) -(CH2)l-3-. which is optionally substituted with 1 or 2 

substituents independently selected from the group consisting of -OH, methyl, ethyl, 
-CO2CH3. -C02CH2-phenyl, phenyl, benzyl, -(CH2)i-20H. -CH(OH)-phenyl, and 
25 -CH(NH2)-phenyl; 

Q2is 

(1) -H. 

(2) methyl. 
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(3) 


ethvl 




(4) 


CF3 




(5) 


methoxy, 




(6) 


ethoxv 


5 


(7) 


-OCF3 






llcUU dCIIX'ICU iium X^y oIlQ "DTy 




(9) 


-CN, 




(10) 


-CH20H, 




(11) 


-CH20CH3 


10 


(12) 


-(CH2)0-2CO2CH3, 




(13) 


-SRa, 

* 




(14) 


-N(Ra)2, 




(15) 


-S02Ra, 




(16) 


— C-C-CHoOR^ 


15 


(17) 


-N(Ra)-(CH2)i-3SRa. 




(18) 


-N(Ra)-(CH2)i.30Ra, 




(19) 


-N(Ra>(CH2)i.3N(Ra)2, 




(20) 


-N(Ra>(CH2)i.3N(Ra)-C(Ra)=o, 




(21) 


-Rk 


20 


(22) 


-(CH2)l^k 






— C^C-CHaR" 




(24) 


-0-Rk, 




(25) 


-S-Rk, 




(26) 


-S02-Rk, 


25 


(27) 


-N(RC)-Rk, 




(28) 


-N(Rc>(CH2)l-4H substituted with 




(29) 


-N(Rc>(CH2)l-40Rk 




(30) 


-C(=0)N-(CH2)l^k 




(31) 


— C^C-CHzSR^ 


30 


(32) 


— C^C-CHaSOoR^. 

t 



each of Rl and R2 is independently: 

(1) -H. 

(2) methyl. 
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(3) ethyl, 

(4) CF3, 

(5) methoxy, 

(6) ethoxy 
5 (7) -OCF3 

(8) halo selected from -P, -CI and -Br, 

(9) -CN. 

(10) -CH20Ra, 

(11) -C02Ra, 

10 (12) -SRa, 

(13) -N(Ra)2, 

(14) -(CH2)l-3N(Ra)2, 

(15) -S02Ra, 

(16) -(CH2)i-2N(Ra>C(Ra)=0, 

15 (17) -Rk, 

(18) -(CH2)i-3H substituted with 1 or 2 Rk groups, 

(19) -O-Rkor 

(20) -0-(CH2)l-3Rl^; 

20 r5 is 

(1) -H, 

(2) methyl. 

(3) -(CH2)i-2N(Ra)2. 

(4) -(CH2)l-2C02CH3, or 
25 (5) -(CH2)1-2C02CH2CH3; 

(6) phenyl, or 

(7) benzyl; 

each Ra is independently -H or -C1-4 alkyl; 
each Rc is independently -H, -C1-4 alkyl, or -(CH2)l-3N(Ra)2; 
each Rk is independently: 



30 
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(1) phenyl which is unsubstituted or substituted with from 1 to 4 
substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 
5 (c) -CF3, 

(d) meihoxy, 

(e) ^CF3, 

(f) phenyl, 

(g) -S-CH3, 

10 (h) -CN, 

(i) -OH, 

(i) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 
(i) halogen selected from -F, -CI, and -^Br, 

15 (ii) methyl, 

(iii) -CF3, and 

(iv) -OH, 
(k) -N(Ra)2, 

(1) -(CH2)l.3N(Ra)2, 

20 (m) ^Rt. 

(p) -(CH2)0-3C(=O)N(Ra)2, and 
(q) -(CH2)0-3C(=O)Ra; 

(2) -C3-6 cycloalkyl, unsubstituted or substituted with fix)m 1 to 3 

substituents independently selected from: 
25 (a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3. 

(d) methoxy, 

(e) -OCF3. 

30 (f) -CN, 

(h) phenyl, and 
(j) -OH; 

(3) a 5- or 6- membered heteroaromatic ring selected from thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl. 
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15 



pyrazinyl, pyiriimdinyl. tiiazolyl. tetrazolyl. fiiranyl. and pyridazinyl. wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or caibon with 1 or 2 
substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 
5 (b) metiiyl, 

(c) -CF3. 

(d) methoxy, 

(e) ^CF3. 

(f) phenyl, 

(g) -S-Cl^ alkyi, 

Oi) -CN. 
(i) -OH. 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 

(i) halogen selected from -F, -CI, and -Br, 

(ii) methyl, 

(iii) -CF3. and 

(iv) -OH, 
(k) -N(Ra)2, 

20 0) -Ci^ alkyl-N(Ra)2, 

(m) -Rt, 

(n) oxo, 

(o) -(CH2)0.3C(=O)N(Ra)2, and 

(P) -(CH2)0-3C(=O)Ra; 

2^ (4) a 5- or 6- membered saturated heterocyclic ring selected from 

piperidinyl, moipholinyl, thiomoipholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, piperazinyl, ' 
tefrahydrofuranyl, and pyrazolidinyl, wherein the heterocycUc ring is unsubstituted or 
substituted with 1 or 2 substituents independently selected from: 

^ (a) halogen selected fiiom -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3. 

(d) methoxy, 

(e) -OCF3, 
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10 



15 



(f) 


-CN. 


(g) 




(h) 


phenyl. 


(i) 


benzyl. 


0) 


phenylethyl. 


(k) 


-OH. 


0) 


-(CH2)0-3C(=O)N(Ra)2, 


(m) 


-(CH2)0-3C(=O)Ra, 


(n) 


N(Ra)-C(=0)Ra. 


(0) 


N(Ra)-C(=0)ORa, 


(P) 


(CH2)l-3N(Ra)-C(=0)Ra 


(q) 


N(Ra)2. 


(r) 


CCH2)l-3N(Ra)2. 


(s) 


-(CH2)0-3C(=O)Rt, 


(t) 


-Rt. 


(u) 


-N(Ra)Rt, and 


(V) 


-(CH2)l-3Rt; and 



(5) an 8- to 10- membered heterobicyclic ring selected from 
indolyl, benzotriazolyl, benzoimidazolyl, imida2o[4,5-b]pyridinyl, 

20 dihydroiinidazo[4,5-b]pyridinyi, pyrazolo[4,3-c]pyridinyU dihydropyrazolo[4,3- 
c]pyridinyl, tetrahydropyrazolo[43-c]pyridinyl, pyirolo[l,2"a]pyrazinyl, 
dihydropyrroIo[l ;2r-a]pyrazinyl, tetrahydropyirolo [1 ,2-a]pyrazinyl, 
octahydropyrrolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
qiBnoKnyl, isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, chromanyl, and 

25 isochmmanyl, wherein the bicyclic ring is unsubstituted or substituted with 1 or 2 
substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3, 

30 (d) methoxy, 

(e) -OCF3. 

(f) -CN. 

(g) =0, and 

(h) -OH; 
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Rt is selected from pynolidinyl. pyrazoUdinyl. imidazolinyl. piperidinyl. piperazinyl, 
pyrrolyl, pyridyl. imidazolyl. pyrazoJy], triazolyj, teirazolyl. pyiazinyj, pyrimidinyl, ' 
and pytadizinyl; any one of which is unsubstituted or substituted with 1 or 2 
5 subsUtuents independently selected from -F, -CI, -Br. oxo, methyl, and methoxy; 

or a phaimaceutically acceptable salt thereof. 

6. The compound according to claim 5. which is a compound of 

10 Formula (IV): 




wherein 

15 

A is 

(i) a monocyclic heterocycle selected from the group consisting of 
pyrrolyl. pyrazolyl, imidazolyl, triazolyl, tetrazolyl. pyridyl. pyrazinyl, pyrimidinyl, 
pyrazidinyl, oxazolyl. isooxazolyl. thiazoly], isothiazolyl, pyixolidinyl. pyrazolidinyl, 

20 imidazolinyl. piperidinyl. piperazinyl. thiazolidinyl, isothiazolidinyl, and 
morpholinyl; 

(ii) a fosed bicyclic heterocycle selected from the group consisting 
of indolyl. isoindoly], phthalazinyl. purinyl, quinoxalinyl. quinazolinyl, cinnolinyl. 
1.6-naphthyridinyl, 1,8-napthyridinyl. benzimidazolyl, quinolinyl, isoquinolinyl. ' 

25 indazolyl, dihydroindolyl. dihydroisoindolyl, tetiahydroquinolyl, 

tetrahydroisoquinolyl, imidazo[1.2-a]pyrimidinyl. 23-dihydroimidazo[2.1- 
b][l,3]thiazolyl, benzazepinyl. dihydrobenazepinyl. benzodiazepinyl. 
dihydrobenzodiazepiny]. tetrahydrobenzodiazepinyl, and benzothiazolyl; or 
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(iii) a fused tricyclic heterocycle selected from the group consisting 
of phenothiazinyU caibazolyl, beta-carbolinyl, tetrahydro-beta-caibolinyl, acridinyl, 
phenazinyl, and phraoxazinyl; 

5 each Rk is independently: 

(1) phenyl which is unsubstituted or substituted with from 1 to 2 

substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 
10 (c) -CF3, 

(d) methoxy, 

(e) -CXT3. 

(f) phenyl, 

(g) -S-CH3, 

15 (h) -CN. 

(i) -OH, 

(j) phenyloxy 

(k) -N(Ra)2, 

0) -(CH2)l.3N(Ra)2, 

20 (m) -Rt, 

(p) KCH2)0-3C(=O)N(Ra)2, and 
(q) -(CH2)0.3C(=O)Ra; 

(2) -C3^ cycloalkyl; 

(3) a 5- or 6- membered heteroaromatic ring selected from thienyl, 
25 pyridyl, imidazolyl, pyirolyl, pyrazolyl, thiazolyl, isothiazolyl, pyrazinyl, 

pyirimidinyl. triazolyl, and tetrazolyl, wherein the heteroaromatic ring is unsubstituted 
or substituted on nitrogen or carbon with 1 or 2 substituents independently selected 

from: 

(a) halogen selected from -F, -CI, and -Br, 

30 (b) methyl, 

(c) -CF3, 

(d) methoxy, 

(e) -OCF3, 

(f) -S-Ci^ alkyl. 
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(g) -CN. 

(h) -OH, 

(i) -N(Ra)2, 

(j) -Cl-6 alkyl-N(Ra)2,^ 

5 (k) -Rt, 

0) oxo, 

(m) -(CH2)0-3C(=O)N(Ra)2, and 

(n) -(CH2)0-3C(=O)Ra; 

(4) a 5- or 6- membered saturated heterocyclic ring selected firom 
10 pipeiidinyl, morpholinyl. thiomoipholinyl. thiazoUdinyl. isothiazolidinyl, 

oxazolidinyl. isooxazolidinyl, pyrrolidinyl. imidazolidinyl and, piperazin'yl. wherein 
the heterocyclic ring is unsubstituted or substituted with 1 or 2 substituents' 
independently selected from: 

15 



20 



25 



30 



(a) 


halogen selected firom -F, -CI, and -Br, 


(b) 


methyl. 


(c) 


-CF3, 


(d) 


methoxy, 


(e) 


-OCF3, 


(f) 


-CN, 


(g) 


=o. 


(h) 


phenyl, 


(i) 


benzyl. 


(j) 


phenylethyl. 


(k) 


-OH, 


0) 


-(CH2)0-3C(=O)N(Ra)2. 


(m) 


-(CH2)0-3C(=O)Ra 


(n) 


N(Ra)-C(=0)Ra 


(o) 


N(Ra)-C(=0)ORa, 


(P) 


(CH2)l-3N(Ra)-C(=0)Ra 


(q) 


NCRa)2, 


(0 


(CH2)i-3N(Ra)2, 


(s) 


-(CH2)0-3C(=O)Rt, 


(t) 




(u) 


-N(Ra)Rt, and 
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(v) -(CH2)l-3R^; and 
(5) an 8- to 10- membered heterobicyclic ring selected from 
indolyl, iinida2o[4^-b]pyridinyl, dihydroiinida2o[4,5-b]pyridinyI, pyrazolo[4,3- 
c]pyridinyl. dihydropyrazolo[43-c]pyridinyl, tetrahydropyrazolo[4,3-c]pyridinyl, 
5 pyrrolo[l^a]pyrazinyl, dihydropynolo[i;2-a]pyrazinyl, tetrahydropyrrolo[l,2- 
a]pyrazinyl, octahydropyrrolo[l ^-ajpyrazinyl, isoindolyl, indazolyl, indolinyl, 
isoindolinyl, quinolinyl, isoquinolinyl, quinoxalinyl, and quinazolinyl, wherein the 
bicyclic ring is unsubstituted or substituted with 1 or 2 substituents independently 
selected from: 

10- (a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3, 

(d) methoxy, 

(e) -OCF3, 
15 (f) -CN, 

(g) =0, and 

(h) -OH; and 

Rt is selected from pyrrolidinyl, pyrazolidinyl, itnidazolinyl, piperidinyl, piperazinyl, 
20 pyrrolyl, pyridyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, 
and pyradizinyl; any one of which is unsubstituted or substituted with 1 or 2 
substituents independently selected from -F, -CI, -Br, 0x0, methyl, and methoxy; 



25 



or a pharmaceutically acceptable salt thereof. 



7. The compound according to claim 6, wherein 



A is 

(i) a monocyclic heterocycle selected from the group consisting of 
30 pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl, oxazolyl, isooxazolyl, 

thiazolyl, pyrrolidinyl, piperidinyl, piperazinyl, thiazolidinyl, and morphonlinyl; 

(ii) a fused bicyclic heterocycle selected fh)m the group consisting 
of indolyl, isoindolyl, phthalazinyl, benzimidazolyl, quinolinyl, isoquinoUnyl, 
dihydroindolyl, dihydroisoindolyl, tetrahydroquinolyl. tetrahydroisoquinolyl. 
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iimdazo[U^]pyriinidinyI. 2.3-dihydromiidazo[2,l-fc][l,3]thiazolyl, benzazepinyl, 
dihydrobenazepinyl, benzodiazepinyl, dihydrobenzodiazq)inyl, benzothiazolyl and 
tetrahydrobenzodiazepinyl; or 

(iii) a fused tricyclic heterocycje selected fiom the group consisting 
5 of phoiothiazinyl, beta-carbolinyl, and tetrahydro-beta-caibolinyl; 

or a pharmaceutically acceptable salt thereof. 

8. The compound according to claim 7, wherein A is selected 
10 from the group consisting of indolyl, phenothiazinyl, benzimidazolyl, phthalazinyl, 
and dihydroimidazotfaiazolyl; 

c»: a pharmaceuticaUy acceptable salt theieof. 

15 9. The compound according to claim 7, wherein A is indolyl; 

or a pharmaceutically acceptable salt theieof. 

10. A compound according to claim 1, which is a compound 
20 selected from the group consisting of 

2-({ [(8-hydroxy-l .6-naphthyridin-7-yl)carbony]]amino}methyl>lH-benzimidazole; 



25 



8-hydroxy-N-t2-(lH-indol-3-yl)ediyl]-l,6-naphthyridine-7-carboxamide; 

N-{2-l2^3,4-dimethoxyphenyI)-lH-indo]-3-yl]ethyl]-8-hydroxy-l,6-naphthyiidine-7- 
caiboxamide; 



8-hydroxy-N-[(2-oxo-23-dihydro-lH-indol-3-yl)methy]]-l,6-naphthyridine-7- 
30 caiboxamide; 

8-hydroxy-N-[2-<10H-phenothiazin-10-yl)ethyl]-l,6-naphthyridine-7-<:arboxamide; 
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8-hydroxy-N-[2K2-methyl-l-phenyl-lH-indol-3-yl)ethyl]-l,6-naphft 
carboxamide; 

8-hydioxy-N-(lH-«indol-6-ylmethyl)- 1 ,6-naphthyridine-7-carboxanude; 

5 

8-hydroxy-N-(lH-iDdol-2-ylmethyl)-l,6-iuiphthyridine-7K:aiboxamide; 

8-hydix)xy-N-[(4-oxo-3,4-dihydn)phthalazin-l~yl)inethyl]-l,^^ 
caiboxamide; 

10 

teit-butyl 3-({ [(8-hydroxy-l,6-naphthyiidin-7-yI)caiiM>nyl]aniino}methyl>lH-indol^ 
1-carboxylate; 

8-hydroxy-N-(lH-indol-3-ylmethyl)- 1 ,6-naphthyridine-7-caibo 

15 

6K{[(8-hydix>xy-l,6-naphthyridin-7-y])carboiiyl]ainino}methyl)-2 
dihydroijnidazo[2,l-b][13]thiazole; 

8-hydTOxy-N-(4-pyridinylmethyl)[l,6]naphthyridine-7-carboxaim 

20 

8-hydioxy-NK2-pyiidinylmethyl)[l,6]naphthyndine-7-K:arboxan]ide; 

and pharmaceutically acceptable salts thereof. 

25 1 1 . A pharmaceatical composition comprising a therapeutically 

effective amount of a compound according to claim 1 and a pharmaceutically 
acceptable carrier. 

12. A method of inhibiting HIV integrase in a subject in need 
30 thereof which comprises administering to the subject a therapeutically effective 

amount of the compound according to claim 1. 

13. A method for preventing or treating infection by HTV or 
treating or delaying the onset of AIDS in a subject in need thereof which comprises 

-- 142 - 
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administering to the subject a therapeuticaUy effective amount of the compound 
according to claim 1 . 

14. Hie method according to claim 13, wherein the compound is 
5 administered in combination with a therapeutically effective amount of at least one 

HIV. infection/AIDS treatment agent selected firom the group consisting of HTWAIDS 
antiviral agents, immunomodulatois, and anti-infective agents. 

15. The method according to claim 13, wherein the compound is 
10 admimstfired in combination with a therapeutically effective amount of at least one 

antiviral selected from the group consisting of HIV protease inhibitors, non- 
nucleoside HIV reverse ti-anscriptase inhibitors and nucleoside HTV reverse 
transcriptase inhibitors. 

16- A meUiod of inhibiting HTV integtase in a subject in need 
thraeof which comprises administering to the subject a tiierapeutically effective 
amount of the composition accoiding to claim 1 1. 

17. A method for preventing or ti^ating infection by HTV or for 
20 tieating or delaying the onset of AIDS in a subject in need tiiereof which comprises 
administering to the subject a tiierapeutically effective amount of tiie composition 
according to claim 1 1. 



18. A pharmaceutical composition which comprises die product 
25 prepared by combining an effective amount of a compound of claim 1 , or a 

phaimaceuticaUy acceptable salt tiiereof, and a pharmaceuticaUy acceptable carrier. 

19. A combmation useful for inhibiting HTV integrase, for treating 
or preventing infection by HIV. or for preventing, treating or delaying the onset of 

30 AIDS, which is a tiierapeutically effective amount of a compound according to claim 
1, or a phannaceutically acceptable salt thereof, and a tiierapeutically effective 
amount of an HIV infection/AIDS treahnent agent selected from die group consisting 
of mV/AIDS antiviral agents, immunomodulators, and anti-infective agents. 
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20 The combination according to claim 19, wherein the HEV 
irfection/AIDS treatment agent is an antiviral selected from the group consisting of 
mV protease inhibitors, non-nucleoside HIV reverse transcriptase inhrbitois and 
nucleoside HTV reverse transcriptase inhibitors. 

21 A method of inhibiting HIV integrase. for preventing or 
treating infection by HIV or for preventing, treating or delaying the onset of AIDS in 
a subject in need thereof, which comprises administering to the subject a 
therapeuticaUy effective amount of a compound of Formula (I- A): 



10 





a-A); 



wherein A is a heterocycle; 

A is substituted by Rl , R2, R3, and R4; 

15 L is a Unker com^ecting a ring atom of A to the nitrogen of the -N(R5)- moiety, 
wherein L is 

(i) a single bond, 

(ii) -(Ci-6 alkyl)-,. 

(iii) -(C2-6 alkenylK 

20 (iv) -(C:0-6 alkylHC3-6 cycloaIkyIKCO-6 alkyl)-, or 

(v) -(CO-6 allcyl>M-(Co-6 sO^Y)-- wherein M is -N(Ra)-, 
-OCf-OV or -C(=0)0-; wherein the alkenyl in (iii) and the alkyls in (ii). (iv), and (v) 
^ independently and optionally substituted wi* 1, 2 or 3 substitu«^. independently 
selected from the group consisting of halogen, -OH. -Ci-e alkyl, -O-Ci^ alkyl 

-CH(N(Ra)2)-R^". 



each of Ql. Q2, Q3, and is independently 
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(1) -H, 

(2) -Ci^ alkyl. 

(3) -Ci^ haloalky], 

(4) -O-Cj^ alkyl, 

(5) -0-Ci^ haloalkyl, 

(6) halo, 

(7) -CN. 

(8) -Ci_6 alkyl-ORa, 

(9) -CO-6 alkyl-C(=0)Ra, 

(10) -Co-6 alkyl-C02Ra, 

(11) -Co^alkyl^Ra 

(12) -N(Ra)2. 

(13) -Ci^ alkyl-N(Ra)2, 



(14) -Co^ alkyl-C(=0)N(Ra)2, 

(15) -Co^ alkyl-G-Ci^ alkyl-C(=0)N(Ra)2, wherein G is O, S, 
N(Ra), or N(S02Ra), 

(16) -N(Ra)-C(Ra)=o, 

(17) -Ci^ alkyl-N(Ra)-C(Ra)=o, 

(18) -C(=0)-N(Ra)-Ci^ alkyI-[C(=0)]o-i-N(Ra)2, 

(19) -C(=0)-N(Ra)-Ci^ alkyl substituted with 1 or 2 -ORa 

(20) -Co-6 alkyl-S02Ra 

(21) -Co^ alkyl-N(Ra)SC)2Ra, 

(22) -C2.6 alkenyl, 

(23) -C2-6 alkenyl-<:(=0)-N(Ra)2, 

(24) -C2-5 alkynyl. 

(25) -C2-5 alkynyl-CH2N(Ra)2, 

(26) -C2-5 alkynyl-CH20Ra, 

(27) -C2-5 alkynyl-CH2S(0)n-Ra or 



(28) 



(29) 
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(30) -C(=NRa>N0Eia)2. 

(31) -N(Ra)-Cl-6 aHcyI-S(0>DR^ 

(32) -N(Ra)-Cl-6 alkyl-ORa, 

(33) -N(Ra)-Ci-6 alkyl-N(Ra)2. 

(34) -N(Ra)-Ci^ alkyl-N(R.a)-C(Ra)=0, 

(35) -N(Ra)-CO^ alkyl-[C(=0)] i-2N^a)2, 

(36) -N(Ra>Cl^ aIkyl-C02Ra, 

(37) -N(Ra)C(=0)N(Ra)-Ci-6 alkyl-C(=0)N(Ra)2. 

(38) -N(Ra)C(=0)-Ci-6 alkyl-N(Ra)2. 

(39) -N(Ra)-S02-N(Ra)2. 

(40) -RK 

(41) -Ci-6 alkyl substituted with Rk, 

(42) -Ci-6 haloalkyl substituted with R^^, 

(43) -C2-5 alkenyl-Rl^, 

(44) -C2-5 alkynyl-Rl^, 

(45) -Co-6 alkyl-O-Rk, 

(46) -Co-6 alkyl-O-Ci-6 alkyl-RK 

(47) -Co^ alkyl-S(0)n-RK 

(48) -Co-6 alkyl-S(0)n-Ci-6 alkyl-Rl^, 

(49) -O-Ci-6 alkyl-ORk. 

(50) -O-Ci-6 alkyl-O-Ci-6 alkyl-Rlt, 

(51) -O-Ci-6 alkyl-S(0)nRl^. 

(52) -Co-6 alkyl-N(Rc)-Rk. 

(53) ^0-6 alkyl-N(RC)-Ci-6 alkyl substituted with one or two RK 

o< groups, 

(54) .Co-6 alkyl-N(Rc)-Ci-6 alkyl-ORk, 

(55) -Co-6 alkyl-C(=0)-RK 

(56) -Co-6 alkyl-C(=0)N(Ra)-Rk. 



20 



30 



(57) -Co-6 alkyl-N(Ra)C;(=u>Ki^. 

(58) -co-6 alkyl-C(=0)N(Ra>Ci.6 alkyl-Rl^. or 

(59) -Co.6 alkyl-N(Ra)-Co.6 alkyl-S(0)nRk; 



each of Rl and r2 is independenUy: 
(1) -H, 
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(2) -Ci^ alkyl. 

(3) -C]^ haloalkyl, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci^ haloalkyl, 
5 (6) -OH 

(7) halo, 

(8) -N02. 

(9) <:n, 

(10) -Ci-6 alkylORa, 

(11) -Co-6 alkyl-C(=0)Ra, 

(12) -Co-6 alkyl-C02Ra 

(13) -Co-6 alkyl-SRa, 

(14) -N(Ra)2, 

(15) -Ci^ alkyl-N(Ra)2, 

15 (16) -Co-6 alkyI-C(=0)N(Ra)2, 

(17) -Ci_6 alkyl-N(Ra>C(Ra)=o, 

(18) -SOaRa 

(19) -N(Ra)S02Ra 

(20) -C2-5 alkenyl, 

20 (21) -O-Ci^ alkyl-ORa 

(22) -O-Ci^ alkyl-SRa, 

(23) -O-Ci^ aIkyI-I4H-CX)2Ra 

(24) -0-C2-6 aIkyl-N(Ra)2, 

(25) -N(Ra).Ci^ alkyl-SRa 
25 (26) -N(Ra>Ci^ alkyl-ORa 

(27) -N(Ra>Ci>6 alkyl-N(Ra)2, 

(28) -N(Ra>Ci^ alkyl-N(Ra)-C(Ra)=o 

(29) -Rk 

(30) -Ci^ alkyl substituted with 1 or 2 Rk groups, 

(31) .Ci-6 haloalkyl substituted with 1 or 2 Rk muvs 

(32) -C2-5 alkenyl-Rk ^ 

(33) -C2-5 alkynyl-Rk 

(34) -0-Rk 

(35) -O-C1.6 alkyl-Rk. 



30 (31) 
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(36) 

(37 

(38 

(39 

(40 

(41 
(42 
(43 
(44 
(45 
(46 
(47 
(48 



-S(0)n-Rk. 

-S(0)n-Ci^ alkyi-Rk, 

-O-Ci-6 alkyl-ORk, 

-O-Ci-6 alkyl-O-Ci-e alkyl-Rk, 

-O-Ci-6 alkyl-S(0)nRk 

-Ci^ alkyl (ORb)(Rk) , 

-Ci-6 alkyl (ORbX-Ci-6 alkyl-Rk) , 

-Co-6 alkyl-N(Rb)(Rk), 

-Co-6 alkyl-N(RbX-Ci-6 alkyl-Rk), 

-Ci^ alkyl S(0)n-RK 

-Ci-6 alkyl S(0)n-Ci-6 alkyl-Rk 

-Co-6 alkyl C(0)-Rk or 

.Co-6 alkyl C(0>Ci^ alkyl-Rk, 



IS each of R3 and R4 is independently 



20 



25 



30 



(1) 


-H, 


(2) 


halo, 


(3) 


-CN, 


(4) 


-N02. 


(5) 


-OH, 


(6) 


Cl^ alkyl. 


(7) 


Ci^ haloalkyl, 


(8) 


-O-Ci-6 alkyl. 


(9) 


■0-Ci_6 haloalkyl. 


(10) 


-Ci^s alkyl-ORa, 


(11) 


-Co-6 alkyl-C(=0)Ra. 


(12) 


-Co-6 aIkyl-C02Ra, 


(13) 


-Co-6 alkyl-SRa, 


(14) 


-N(Ra)2, 


(15) 


-Ci-6 alkyl-N(Ra)2, 


(16) 


-Co-6 alkyi-C(=0)N(Ra)2, 


(17) 


-S02Ra 


(18) 


-N(Ra)S02Ra 


(19) 


-C2-5 alkenyl. 
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(20) -O-Ci^ alkyl^Ra. 

(21) -O-Ci^alkyl-SRa \ 

(22) -O-Ci-6 alkyl-NH-C02Ra, 

(23) -0-C2^ alkyl-N(Ra)2, or 

(24) oxo; 



R5is 

(1) -H, 

(2) alkyl, optionally substituted with from 1 to 5 substituents 
10 independently selected from halogen, -O-Ci-6 alkyl, 

haioalJcyl, -N(Ra)2, and -C02Ra; 

(3) aryl optionally substituted with from 1 to 5 substituents 
independently selected from halogen, C1-.6 alkyl, 
haloalkyi, -O-Ci^ alkyl, -O-Ci-6 haloalkyl, -S-Ci«6 alkyl, 

15 -CN, and --OH, or 

(4) -Cl-6 alkyl substituted with Rk; 

each Ra is independently -H, -Cl-6 alkyl, or "Ci-6 haloalkyl; 



20 each Rb is independently: 



(1) 


-H, 


(2) 


-Ciuj. alkyl. 


(3) 


-Ci-Ji haloalkyl. 


(4) 


-Rk, 


(5) 


-C2-3 alkenyl. 


(6) 


-Ci^ alkyl-Rk, 


(7) 


-C2-3 alkenyl-Rk 


(8) 


-S(0)n-R'^, or 


(9) 


-C(0)-Rk; 



30 

each Rc is independently 

(1) -H, 

(2) -C1.6 alkyl. 

(3) -Ci-6 alkyl substituted with -N0Ra)2, or 
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(4) -Ci-4 alkyl-aryl, wheran aryl is optionally substituted with 1 to 
5 substituents independently selected from halogen. Ci^ alkyl, 
Ci-^ haloalkyl. -O-Ci-6 alkyl. -O-Ci^ haloalkyl, -^-Ci^ 
alkyl, -CN, and -OH; 

5 

each is independently carbocycle or heteiocycle, wherein the caibocycle and 
heterocycle are unsubstituted or substituted with from 1 to 5 substituents each of 
which is independentiy selected from 





(a). 


halogen. 


10 


(b) 


-Cl-6 alkyl. 




(c) 


-Cl-6 haloalkyl. 




(d) 


-O-Ci^ alkyl. 




(e) 


-O-Ci-6 haloalkyl, 






-S-Ci-6 alkyl. 


15 


(g) 


-CN, 




(») 


-OH, 

0X0, 




0) 


aiKyi-c(=UjJN(K**J2» 




(k) 


-CO-6 alkyl-C(=0)R«, 


20 


0) 


-N(Ra)-C(=0)Ra, 




(m) 


-N(Ra)-C02Ra, 




(n) 


-Ci-6 alkyl-N(Ra)-C(=0)Ra, 




(o) 


-N(Ra)2, 




(P) 


-Ci-6 aIkyl-N(Ra)2, 


25 


(q) 


-Ci^ alkyl-ORa, 




(r) 


-Co-6 alkyl-C02Ra, 




(s) 


-Co-6 alkyl-O-Ci^ alkyl-ORa, 




(t) 


-S02Ra, 




(u) 


-S02N(Ra)2, 


30 


(V) 


-Co^ alkyl-C02-C2-5 alkaiy], 




(w) 


arjd. 




(X) 


aryloxy-. 




(y) 


-Ci^ alkyl substituted with aryl 




(z) 


heteromonocycle. 
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(aa) -Cm alkyi substituted with a heteromonocycle, 
(bb) heteromonocyclylcarbonyl-Co-6 alkyi-, and 
(cc) N-heteromonocyclyl-N"Ci-6 alkyl-amino-; 

wherein the aryl group in (w) aryl, (x) aryloxy, and (y) -C1-4 

5 alkyI substituted with aryl, is optionally substituted with bom 1 to 4 

substituents independently selected firom halogen. Ci^ alkyl, -O-Ci-g 
alkyl, Ci-6 alkyl substituted with N(Ra)2, Ci-6 haloalkyl, and -OH; 
and 

wherein the heteromonocycly] group in (z) heteromonocycle, 
10 (aa) -Cl^ alkyl substituted with a heteromonocycle, 

(bb) heteromonocyclyl-carbonyl-Co-6 alkyl-, and (cc) N- 
heteromonocyclyl-N-Ci^ aUcyl-amino- is optionally substituted with 
firom 1 to 4 substituents independently selected from halogen, Ci^ 
alkyl, -O-Ci^ alkyl, Ci^ haloalkyl, 0x0, and -OH; and 

15 

each n is independendy an integer equal to 0, 1 or 2; 
or a pharmaceutically acceptable salt thereof. 

20 22. The method according to claim 21 , wherein the compound is 

N-[2-(lH-Indol-3-yl)ethyl] 84iydioxyquinoline-7-carboxamide, or a 
pharmaceutically acceptable salt thereof. 
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SEQUENCE LISTING 

<110> Neville J. Anthony 
Robert P. Gomez 
Jennifer J. Bennett 
Steven D. Young 
Melissa Egbertson 
John S. Wai 

<120> Aza- and polyaza-Naphthalenyl 

CarboxamideB Useful As HIV Integrase Inhibitors 



<130> 20758y 

<150> 60/239,708 
<151> 2000-10^12- 

<150> 60/281,656 
<151> 2001^04-05 • 

<160> 2 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA 

<400> 1 

:tgaccaaggg ctaattcact 20 

<210>*2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA 
<400> 2 

actggttccc gattaagtga 20 
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